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NOTES BY THE EDITOR 

OS THB 

PBOGBESS OF SCIENCE FOR THE YEAR 1857, 



The EleTendi Meeting of tlie American Association for the Fromo- 
tion of Science was lield at Montreal, commencing August 12th. The 
president elect, Professor J. W. Bailey, having died during the jear, 
the vice pre^dent, Professor Caswell, of Brown University, was the 
Acting FreddeDt The number of members in attendance was as large 
as at any previous meeting. Mr. Ramsay was received as delegate 
from the Geological Society of Ijondon, and Mr. B. Seetnan, from tlie 
Linntean Society of London. 

The whole number of Papers presented was 109 ; 40 in the section 
of Physics and Meteorology; 45 in Geology and Natural History; and 
34 in Ethnology, Chemistry, Statistics, etc. 

A biographical memoir of Mr. William C. Bedfield, the first preu- 
dcnt of the Association, was read by Professor D. Olmstead, and one 
of Professor Bailey, by Dr. A. A. Cloald of Boston. 

The following officers were elected for the ensuing year: — Prof. 
Jeffries Wyman of Cambridge, President ; Prof. J. E. Ilolbrook of 
Charleston, S. C, Vice-President; Prof Chauvenet of Annapolis, 
General Secretary ; Dr. A. S. Elwyn, Treasurer. The invitation of 
the Maryland Institute and Historical Society, of that State, to the 
Association to hold its next meeting at Baltimore, was accepted, and 
the last Wednesday of April, 18SS, fixed upon aa the commencement 
of the sesdon. 

The Association appointed a Committee, consisting of Messrs. James 
Wynne of New York City, E. B. Elliott of Boston, and Franklin Hough 
of Albany, to report a plan for a uniform system of Registration of 
Births, Deaths, and Marriages, applicable to the United States. This 
Committee have, since the adjournment of the Association, issued a 
circular, calling for Information and suggestions, in which they say : — 
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" The necesnly for Roch a meaanre, to meet the growing demands of 
■dence in its application to vital statistics, and the facilities which it 
would afford in establishing legal evidence in courts of juitice, are of 
too obvioQS a character to need enforcing hy ai^ument. The success 
with which systems of registration have been employed in Eurdpe, 
and the gratifj'ing results that have attended their application in some 
portions of the United States, lead to the hope that the time is not 
distant when we may have throughout the Union a practical and thor- 
ough system, accurate in its details and comparable in its results." 

The Tweu^-seveulh annual meeting of the British Association for 
the Advancement of Sdence, was held at Dublin, Ireland, in August, 
1857, Dr. Lloyd in the chair. The meeting was one of the most suc- 
cessful in the annals of the Association, and m.any papers 'of great 
value were presented. 

The meeting for 1858 was appmnled to be held in Leeds. ProE 
Owen, being the President elect. The honor was olTered to Dr. 
TFbately, Archbishop of Dublin, but he declined it on the ground that 
his state of health would not allow him to undertake any duties beyond 
those of his archiepiscopal office. For 1859 a Boggestion in favor of 
Aberdeen was warmly entertained, and it was agreed to invite Prince 
Albert to be the President for that year. 

The following resolutions, affecting the general interests of science, 
were passed at this meeting of the Association : — 

Besolved, That a. Committee be appointed to express to the Gov- 
ernment the wish of the British Association that self-recording Ane- 
mometrical Instruments should be established on some of the islands 
of the Atlantic Ocean, in tud of the Meteorolc^cal Observations now 
being carried on on ship-board under the direction of the Meteorolog- 
ical department of the Board of Trade. 

That application be made to Government to send a vessel to exanune 
and survey the entrance to Ihe Zambesi River in South Africa, and 
to ascend the river as far as may be practicable for navigation. 

Tliat application be made to Government to send a vessel to the 
vicinity of Mackenzie Eiver, lo make a series of magnetic observations 
with special reference to the determination of the laws now known to 
rule the magnetic storms. 

It having been found that the application of science to the improve- 
ment of steam-ships has been impeded by the difficulty of obtaining 
the necessary data from the present registration, — Besolved, that a 
Committee be appointed and authorized to communicate, if necessary, 
with the Board of Trade on the subject. 

The Ray Society held its Fourteenth Annual Meeting during the 
meeting of the British Association at Dublin Mr Babington, of 
Cambridge, was in the chair. The Eeport stated that the members for 
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185A, had neeiTcd Prof. Allmao's monognph of tbe British Pret!i> 
water Polysoa. Grot praise wae bestowed by the Council on the 
witbor and artist of thii work. Thii year the membera are to have 
for their Bubseriptton a work by Frof. Willianwon on the Britiih Fop- 
aminifen. Profl Huxley'i work on the Oceanic Hydrozoa i( promised 
for 1858-9. 

Among the Geograpincal Expeditions now, or recently in progren, 
we may mestioo the following : That of Lieats. De Creapigny and 
Forbes of the British Navy, in the interior of Borneo ; Hnil that of 
U^or Burton, (the Filgrin) to Mecca,) and Capt. Speke, in Eastern 
Afnca ; the latter carry with diem » portable iron boat, and hope to 
reach the Lake Ngassi. 

The expedition fitted ont in England for the pnrposfl of exploring 
both branches of the Niger, by the steam propetW Dayspring, in 
chai^ of Dr. Baikie, R. N., left the Binue or Kowara river for the 
. Kiger, on the twth of July, and has Hoce been beard from in the far 
interior. The expedition is composed of fifty Kroomen, twenty-five 
natives of the countries bordering on the Niger, and finirteen Euro- 
peans, including a naturalist, botanist, and engineers. It is the inten- 
tion to tbnn trading posts on the banks t£ the river at die most eli^bla 
rituations for the collection of cotton, shea, ontteraiHl other pradnctions 
of the interiw, provided (he climate ofiers do imnperable obstacles. 

Another expedition is now exploring the Congo river. It is com- 
manded by Ladislaus Magyar, of the Portuguese army, accompanied 
by men of science. His mders are to make a ^jU inrvey cf that 

A scientific expe^tion for the exploration of die Colorado river of 
the Weet, has been recently aent out by the U. S. Government, nnder 
the chaige of Lieut Ivea, commandant, and Dr. J. S. Newberry, Geol- 
ogist. 

Sr B. L Murcheson, in his annual address, for 18S8, before the 
Geographieal Society, (G. B.) called attention to a rt^oo in British 
North Aroerica, including at least 112,000 square miles, extending 
from the head waters of the Assiniboine river to the foot of the fiocky 
Mountains, and from the nra^hem branch of Che Saskatchewan to the 49th 
parallel of latitude, which hai remuned i^osC completely unexplored. 

Since thNi, an expedition under the auspices of the British GSovem- 
ment, commanded by Mr. FalliseF and I4eut. Beakston, B. A. has 
been sent out to explore the above mentioned territory. The chief 
objects of the expedition are, First: to survey the water parting be- 
tween ^e banns of the Missouri and Saskatchewan ; also the course of 
the Bou^ branch of Saskatchewan and its tributaries. Secondly : to 
explore the Eocky Mountiuns, for ttie purpose of ascertaining the 
nostsoutherly paw across to the Pacific vithm tlie firitidi Tenitoiy. 
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Thirdlf : To report on the mttaral featnres and genenl capobilitiei of 
the country, and to coQStruct a map of the routes. • 

At the latt dates receired, July 18J>7, the party were en rrmle to the 
Saskatchewan river, previous to wintering at Cariton House Fort. 
The correspondence of Mr. Palliser, communicated to the Geograph- 
ical Society describes the falls of Kakataka, on the White Fish river 
as finer in some respects than those of Niagara, being upwards of 171 
feet in height The volume of water, however, is much less. 

The London Literary Gazette publisbca the following rteumi of the 
botanical researches and investigations which have recently been under- 
taken, or are now in progress nnder the auspices of the GoTenuuent 
of Great Britun ; — 

1. Mr. Uilnc, Botanist to the Sarreying Voyage of Capt Denham, 
in H.M.S. Herald, is still pursuing his researches in the South Seaa, 
and especially among the Fejee Islands. 

2. Dr. H. Fred. Mueller, the able and inde&ligahle Government 
BotanistofYicloria, received the appointmentof Botanist to the Over- 
land Expedition in North Australia, under the command of Mr. Greg- 
ory. ^Diis ardoous journey has been happily accomplished in the 
most satisfactory manner. Dr. Mueller has safely returned with his 
collections, and some account of them will appear in the "Journal of 
Botany-" His expenses were borne by the Australian government 

3. Vancouver's Island and the adjacent coasts of North-West Amer- 
ica. Capt Richards, R. N., has lately sailed in H.M.S. Plumper, for 
the purpose of surveying these countries, which have attracted no 
small degree of attention rince the boundary line between the United 
States territories and the British possesions in North America has 
been so fully discussed, and we believe settled. Although no botanist, 
or express botanical collector, has been attached to the survey, the 
asnstant^surgeon, Dr. Campbell, and some of the officers, will exert 
themselves to collect plants; and we know also that a free passage, 
and every assistance and facility for herborizing on shore, will be 
offered to a collector, now expected to be at San Francisco, and who 
has been invited to join the survey. Vancouver's Island, of very 
great extent, is said to abound in pines and Ibrest trees. 

4. Mr. Barter, one of the very intelligent gardeners of the Regent's 
Park Garden, has been appointed by the Admiralty to accompany Dr. 
Baikie, R. N., in his present ascent and survey of the Kwtfra and 
Binue (formerly considered the Niger and Tsidda) ; and from Dr. 
Baikie's familiarity with that river there is reason to expect that great 
opportunities will present themselves for increasing our knowledge of 
this part of tropical Africa, which has been the grave of so many of 
our scientific explorers. 

5. The present of a beantifiil steam-yacht, lately sent by the British 
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Goventment to the Emperorof Japan, it wu thought bj the Admiraltj 
might be a means of affording facilities for a botanist to penetrate into 
that little-known counby, and they generously offered a passage to a 
botanical collector, should the Bojti Gardens deem it expedient to 
send one. Ur. Charles Wllford, of the Botanical Gardens at Kew 
-was therefore appointed, and has entered upon the duties of lus office. 
Mr. W., -when hla time for remaining in Japan shall hare expired, irill 
be attached to H.M. 8. Actteon, for the surrey of the coasts of Northern 
China, and especially Eastern Tartary (or Mancchouria), a terra incog- . 
nila we believe to the European botanist, and likely to yield a very 
rich harvest 

S. The sixth and last botanical missian we have to notice, is that 
which is exploring the south-western territories of the British posaes- 
nons in North America. The expedition*is accompanied by a scien- 
ce staff", and the object is to make researches in the little known 
parts of British North America, especially unong the Rocky Mountains 
and towards the United States boundaiy line, in about latitude 48". 

Much of this country is only known to the Canadian Toyageure and 
Indian hunters; but by far the most interesting region will be a new 
route across the Bocky Mountains, between the United States botmdaij 
and the present only practicable route of the voyageurs, in about 35' 
N, lat Here the country will be wholly new, and it is hoped the 
expedition will receive instructions to prosecute their researches as far 
as the West coast at the Gulf of Geot^a, or Straits of De Fuca of 
tike Pacific Ocean. 

During the past year a new expedition, fitted out by lady Franklin, 
and under the charge of an experienced Arctic voyageur, Capt M- 
Clintock, haa sailed in search of the lost navigatois. 

A glance at any recent map of tiie Arctic r^ons shows that nearly 
the whole area east and west of the outlet of the Fish Biver has been 
swept by Government searching expeditions. Apart, then, from the 
fact that Esqnimanx reports point to a very limited locahty where the 
great Arctic mystery lies concealed, we are warranted in hoping that 
a search within an area embracing not more than 370 miles of coast, 
may be rewarded by tim discovery of the Erebus and Terror. Capt. 
M'Clictock proposes to make his way down Prince Regent's Inlet, and ■ 
thence through BeUot's Strait to the field of search ; or, should the ice 
permit, to proceed direct to it by going down Peel Sound, which he 
has good reasons for believing to be a strait. If prevented by the ice 
from passing through BeUot's Strjut, or going down Peel Sound, he 
will abandon the idea of taking hia ship through these channels, and, 
leaving her in safety in Prince Regent's Inlet, will proceed to search 
for the Erebus and Terror, by sledging parties. Capt M'Clintock's 
primary object will, of coarse, be the rescue of a sin^e survivor of the 
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FrenUin Expedition, if ona shoald exiat, as recent Tcporti bronght 
home hy whaling captaina would tend to ebow may possibly be the case. 
Secondly, the discoreiy and restoradou of any documents or relics ap- 
pertaining to tlie lost EzpeditJon ; and, thirdly, the verification of the 
course taken by the Franklin Enpeditjon, and conlinnation of the re- 
port brought home by Dr. Rae, to the effect that in the early spring 
of 1850, a party from the £rebuB and Terror Landed a boat on King 
William Land, — a fact which in itself eatabliahes the priority of the 
diacoveiy of a Ncnlh-West Passage by Sir John Franklin. The lo- 
cality to be searched is in the immediate viciai^ of the North Magnetic 
. Pole, one of the most interesting spots on the face of our globe, which, 
however, it will be remembered, is not stationaiy. With the view of 
taking ^vantage of the c^ipartunities thus presented for magnetical 
iDvestigattona, the Council of the Royal Society voted a sum of money 
fer the purchase of m^^tical and meteorological instruments ; and a 
cranimttee, consisting of disdnguished phymcists, hare supplied C^t. 
MX^lintock with deeideratA in magnetism and meteorology, while Sir 
W. Hooker and Dr. Hooker have furnished instructions respecting bo- 
tanical coUectioDS, and nipfdied Ward's cases for the growth of escu- 
lent vegetables. 

The following is a summsry statement of the recent gec^aphical 
surveys planned or exeeated under the authority of the Rusnan Gov- 
ernment during the last few years : — 

The most important has been the exploration of the Amour Biver. 
This vast river, which flows through Chinese Tartary, haa not hitherto 
been surveyed, and is very loosely located on even the best maps. It 
rises in tbe moantMns of Siberia, east of J^ake Baikal, and flows east- 
wardly through the immense district of Mantchouria into the Sea of 
Ocholsk, in My-three d^rees norl^ latitude. Its length is 3,200 miles, 
b^ng abont as hu^ as the MiwHwipta. An exploration and scientific 
survey has been made of Lake Baikal, the largest body of fresh water 
on the Asiatic continent. It is situated in Southern Siberia, between 
latitude fifty-one degrees and fifty-six degrees north, and between lon- 
gitude 103 degrees and 109 degrees east. It b about S70 miles in 
length, Ibrty-five miles average width, abont 900 miles circuit — some- 
what lai^r than Lake Erie. Its depth is very lema^afale, as it is 
surrounded by high mountains. The River Angoria, its outlet, joins 
the Yenisei River, and flows north until it reaches the Arctic Ocean, 
making, in its total length, another of the great rivers of the world — 
■ome 2,600 miles. Through its channel an immense volume of water 
is emptied into the Bay of Yenisei, and thence into the Sea of Kara, 
in north ladtnde seventy-three degrees, east longitude eighty-five de- 
grees, being six degrees thirty minutes within the Arctic circle. Ow- 
ing to its Arctio outlet it is rendered impracticable cranmercially, al- 
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Aough k II the Uigest riyer flowing into the Arctic ieas from ^tber 
ceBlinent. A tarvey of the valle]' of the Hftutteh and <^ the fishe- 
ries of the Caspiut Sea has been made fay H. Baer. The river !Maii- 
iteh it 315 miles in length, empties itself into ^e Don, and bo finds its 
way to the Sea of Aaiv. 

A geDgTaphical and scientific forrey of the sonthem portion of 
Eastern Siberia is now under way, uader the sapervisioQ of M. Ous- 
oltaefT. Geographical detail in Telation to this region has hitherto been 
little more than a blank. 

Daring Are past year intelligence has been received of the murder 
of Dr. Tt^l, the sttccessDT of Dr. Barth, in his exploratious in Cen- 
tral Africa. The most auAentic acconnts relative to bis fate, have 
been obtained tiinnigfa the English Consul at Ehartonm, Upper Nubia, 
from an envoy of the King of Darfiir to the Pacha of Egypt Accord- 
ing to his statement, Dr. Vt^l (Abdul Wahed) " had departed from 
Bomn for Bergfaami, where he was well recdved, and after having vis- 
ited all localities as he wished, he proceeded to Madagu, and from 
thence passed to Borgu, that is to say, Waday, where be met the Vii- 
ier of die Prince of Waday, named Sim^ek, who treated him wdL 
He afterwards entered the interior of that province to the capital city, 
called Wara, where the Prince Seiaraf, so called Sultan of Waday, who 
is now paralytic, re^dcs ; but in the neighborhood of Wara there is a siV> 
cred mounttuD, the ascent of which is prohibited to all persons. Abdul 
Wahed (Dr. Togel), whether informed of this or not, ascended this sa- 
crod mountain, and when the prince learned it be ordered him to be 
put to death, and so it was." 

The recent progress of Astronomical Science is dius sketched by 
Dr. Lloyd, the last Prendent of tiie British Association, in his inaugural 
address. — The career of planetary discovery, which began in the first 
years of the present century, and was r^umed in 1845, has since con- 
tinued with unabated ardor; and nnce 1846 not B ringle year has 
passed without some one or more additions to the number of the plan- 
etoids. Tbe known number of these bodies is now fifty. Thdr total 
mass, however, is very small. The diameter of the largest is lees than 
forty miles, while that of the smallest (Atlanta) is little more than fbnr. 

These discoveries have been facilitated by star-maps and star-eata- 
lognes, the formation of which they have, on the other hand, stimn- 
■ lated. Two very extensive woAs of this kind are now in progress — 
The Star-Catalogue, of M. Chacomac, made at tbe observatory cf 
Marseilles, in course of publicadou by the French Government ; and 
that of Mr. Cooper, made at his observatory at Markree, in Ireland, 
which is now being published bj- the Royal Society. It is a remarka- 
ble result of the latter labor, that no fewer than seventy-seven stars, 
previously catalf^ed, are now missing. This, no doubt, is to be as- 
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cribed in part to the erroia of former obwrvatioiis ; bnt it eeenu rea- 
sonable to suppose th&t, to some extent at least, it is the result of 
ehangea actuallj in progress in the Sidereal System. The sudden ap- 
pearance of a new fixed star in the beaTens, its subsequent change of 
lustre, and its final disappearance, are phenomena nhich have at all 
times attracted the attention of astronomers. About twenty such have 
been observed. Arago has given the histoi; of the most remarkable, 
and discussed the various hypotheses which have been offered for their 
explanation. Of these, the most plausible is that which attributes the 
phenomenon to unequal hrightnesa of the feces of the star which are 
presented succesavely to the earth by the star's rotation round its ans. 
On tlus hypothesis the appearance shoidd heperiod'ic. M. Goldschmldt 
has recently given support to this explanation, by rendering it proba- 
ble that the new star of 1609 is the same whose appearance was re- 
corded in the years 393, 798, and 1203. Its period in such case is 
405^ years. 

The greater part of the celestial phenomena are comprised in the 
movements of the heavenly bodies and the configuration depending on 
them; and they are Jbr the most part reducible to the same law of 
gravity which governs the planetary motions. Bat there are appear- 
ances which indicate the operation of other forces, and which, there- 
fore, demand the attention of the phydcist — although, from their na- 
ture, they most probably long rem^n snbjects of speculation. Of these, 
the spiriibim nebula, discovered by Lord Rosse, indicate changes in 
the more distant remans of the universe, to which there is nothing en- 
tirely analogous in our own system. These appearances are accounted 
for, by an able anonymous writer, by the action of gravitating forces 
combined with the eSects of a resisting medium — the resistance being 
supposed to bear a sensible proportion to the gravitating action. The 
constitution of the central body of our own system presents a nearer 
and more interesting subject of speculation. Towards the close of the 
last century many hypotheses were advanced regarding the nature and 
constitution of the sun, all of which agreed in conadering it to be an 
opaque body, surrounded at some distance by a lununous envelop. But 
the only certain fact which has been added to science in this de- 
partment is the proof ^ven by Arago that the light of the sun ema- 
nated (not from an incandescent solid, but) trom a gaseous atmosphere, 
the light of incandescent solid bodies being polarized by refraction, 
while the light of the sun, and that emitted by gaseous bodies, is un- 
polarked. According to the observations of Schwabe, which have 
been continued without intermission for more than thirty years, the 
m^aitude of the solar surface obscured by spots increases and de- 
creases periodicaUff, the length of the period being eleven years and 
fbr^ days. This remarkable fact, and the relation which it appears to 
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bear to certain phenoioeDa of ten-egtrial magnetum, have attracted 
fresb intervst to the study of the solar surface ; and upon the suggestioii 
of Sir John Herschel, a, photoheliographic apparabia has lately been es- 
tablished at Eew,fbr the purpose of depicting the actual macular state 
of the bud's suriace from time to time. It \i well known that Sir Wil- 
liam HeTBchel accounted for the solar spots by currents of an elastic 
finid Bsuending from the body of the sun, and penetrating the exte- 
rior luraioous envelop. -A somewhat different Bpeculation of the same 
kind has been recently advanced by Mosotti, who has endeavored to 
connect the Phenomena of the Bolar spots with those of the red protub- 
erances which appear to isaue from the body of the sun in a total eclipse, 
and which so much interested astronomers tn the remaikable eclipse 
of 1842. Next to the euu, oar own satellite has always claimed the 
attention of astronomers, while the comparatiTe smallness of its dis- 
tance inspired the hope that some knowledge of its physical structure 
could be attuned iritb the lai^ instrumental means now available. 
Accordingly, at the Meeting of the Association in 1852, it was pro- 
posed that the Earl of Bosse, Dr. Bobinson, and Prof. Phillips be re- 
qaesled to draw up a Report on the phyacal character of the moon's 
surface, as compared with that of the eartL That the attention of 
' these eminent observers has been directed to the subject, may be in- 
ferred from the communication lately made by Prof. Phillips to the 
Royal Society on the mount^n Casscndi, and the surrounding region. 
But I am not aware that the subject is yet ripe for a Report. I need 
not remind yon that the moon possesses neither sea nor atmosphere of 
qipreciable extent Sdll, as a negative, in such case, is relative only 
to the capalnlities of the instruments employed, the search for the in- 
dications of a limar atmosphere has been reoewed with fresh augmen- 
tation of telescopic power. Of such indications, the most deUcate, 
perhaps, are those afforded by the occultation of a planet by the moon. 
The occultation of Jupiter, which took place on the 2d of January, 
1S57, was observed with this reference, and is said to have exhibited 
no hetUatum, or change of form or brightness, such as would be pro- 
duced by the refraction or absorption of au atmosphere. As respects 
the sea, the mode of examination long dnce suggested by Sir David 
Brewster b probably the most effective. If water existed on the 
moon's surface, the Baa'g light reflected fivm it should be completely 
polarized at a certain elongation of the moon from the sun. No traces 
of such light have been observed ; but I am not aware that the obser- 
vatioos have been repeated recently with any of the larger telescopes. 
It is now well understood that the path of astronomical discovery is 
obstructed much more by the earth's atmosphere than by the limita- 
tion of telescopic powers. Impressed with this conviction, the Asso- 
(nation has, for some time past, urged upon Her Majesty's Government 
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tiie (cienlific importance of esUbliabing a large reflector «t acme ele- 
vated station in the Southern Hemisphere. In the mean time, and to 
gain (as it were,) a sample of the resnUs which might be expected from 
ft mure ijstematic (earch, Pro£ Piazzi Smjth undertook, last summer, 
the task of transportiiig a large coUectton of iustnuaents to a high point 
on the Peak of TeneriSe. His statLons vere two in number, at the 
altitude! above the KB of 8,840 and 10,700 feet respectively; and the 
BstKiDoaucal advantages gained may be inferred from the &ct, that 
the beat radiated from the moon, which has been so often soi^ht for 
in vain in a lower regitm, was distinctly perceptible, even at the lower 
of tbe two stations. 

The tbeory and observations of the B«v. JAi. Jones, U. S. N., re- 
■pecdng the zodiacal %ht, have been published in tiill during the past 
year, in one of the volmne* of the report of tbe U. & Japan Espedl- 
taon, and additional confirmatory obaervaiions made in 1857 in Quito, 
S. A^ by Mr. Jones were also presented to the American Association. 
The views of iix. Jones, while they have received the sanction of 
many astroncHnen and phyncists, are stmn^y opposed by others, and 
some very cogent statements in c^po^tion, founded on long ccHitinued 
observations, have been brought forward by Capt. "Wilkes, U. S. N. 
They do not. moreover, seem to find &Tor with Eoropean astrono- 
mers, and Frof. Piszzi Smyth, in a recent paper before the Boyal 
Society, aflcr opposing the theory, as published in his Ji^aa Expe- 
dition Bepoit, closes by saying, thai he does not think Mr. Jones ever 
■aw the zodiacal light at aU. 

Father Seccfai, the well-known astronomer of Rome, is continuing his 
researches to determine tbe rotation ofthe third satellite of Jupiter; the 
spots npon it are very visible, but it is not easy to get two o)»ervations 
by which to ascertain the rate of motion in any one evening. He re- 
ports a difference in the features of Jupiter from last year. The lowest 
apparent inferior belt " b a perfect assemblage of clouds, and below 
this is a very fine line of a yellow color, which appears like a micro- 
scopic thread stretched across the planet." 

As r^ards the surface of the moon, on which he has, of late, bestowed 
much attention, he thinks he may pronounce the nature of such lunar 
r^ons as he has explored (at a distance), to be umilar to that of 
Tolcanic re^^ons on the earth. 

A reward of $500, having been ofiered during tbe past year, through 
one of tbe public newspapers of Beaton to any one who could exhibit 
in the presence and to the s^sfaction of certain Profesfors of tho 
Natural Sciences in Hwrard University, any such marvellous phenom- 
ena as were cc»nmonly reported by Spiritualists as having transpired 
in the presence, or through the agency of certun persons demgnated aa 
"mediums," — and the oSer having been accepted by the defenders 
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of the reality of the so-called epiiitnal numifeatations, a aomewhat 
length^ inTMtigatioa ma entered into. The parties in qaestion era- 
braced four scientific gentlemen from Cambridge, a number of the 
moat celebrated medinms from different sections of the country, and a 
feiT observera, friends of both partiea. The published award <£ the 
Committee was as follows ; — " The Committee decide that the party 
accepting the challenge having failed to prodoce before them an agent 
or medimn who " communicated a word imparted to the spirits in an 
adjoining room," " who read a word in English written inside a book 
or folded sheet of paper," who answered any question " which the 
superior intelligences must be able to answer," " who tilted a piano 
without totiching it, or caused a chair to more a foot;" and having 
fiiiled to exhibit to the Committee any phenomenon which, under the 
widest latitude of interpretation, could be regarded as equivalent to 
Uther of these proposed tests, or any phenomenon which required for 
its pioduction, or in any manner indicated a force wluch cotdd tech- 
nically be denominated Spiritual, or which was hitherto unknown to 
stnence, or a phenomenoD of which the cause was not palpable to tbe 
Committee, is, therefore, not entitled to clsum the proposed premium 
of $500. 

"It is the opinion of the Committee, derived fK)m observation, that 
any connection with spiritualistic circles, so called, corrupts the morals 
and degrades the intellect They therefore deem it their solemn duty 
to warn the community against this contaminating influence, which 
mrely tends to lessen the truth of man and the purity of woman." 

The defenders of the reality and tmth of the " Spiritual phenom- 
ena " on the other hand assert that the investigation was conducted 
unfairly, and in such a way as to prevent any successful issue on their 
part" As regards the two conclusions, the least that can be said is, 
that the public is about evenly divided in tlieir judgments. It is much 
to be regretted that the investigation should have thus resulted, and 
that the Committee, while charging imposture and deltuion should fail 
to prove it beyond a doubt, or posabili^ of error. 

The Annuid Prizes awarded by the Trench Academy for tbe past 
year, were principally as follows r • — 

The great prize for mathematical science was given to a Genoan, 
M. Kummer, for his Researches on complex numbers consisting of 
roots of nnity and of whole numbers. One of the grand prizes in 
physical science was given to Professor Bronn at Heidelberg, for an 
extensive work made in reply to the following questions; — 1. What 
are the laws of distribudon of fossil organized bodies in the lUffereot 
sedimentary strata as regards their order of superposition. 2. What as 
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-to tlieir lUaceaaTe or nmnlt&neoua appearance or ditsfrpsBrance. 9 
What die reUtioni irbich exut between the prewnt conditiDD of the 
organic kingdoms and that of earlier time. 

Another prize, which had been held out ever atnce 1B47, wu given 
to Lereboutlet, Professor of Zoology at Strasbourg. The subjeut was 
the following r To establish, by ttvdyinff (ie deiielopmeni of the embryo 
in two tpeciet, taten one from amonff the Vertebrata, artd the other, either 
from Ae MoUusea w Articulata, the hasit for comparalive embrytAogy. 
The subject was one requiring long investigstion, and the Academy 
airarded a. medal of gold, valued at 3000 francs. 

The prize in Experimental Phfsiolog}' was divided between TAvxn. 
Waller, Dav^ne and Fabre ; ^e firat, for hia experimeots <m Iht 
gangliont of the rackidiaa nerves; the second, for his experiments on 
the Angit^aia Tritici; the third, for reiearehei on the action of A» 
potion of Ike Cerceris (Hymenopteroua inaectt) on the nervoita ffangiio>%- 
ary system of insects. Thii is not the place to analyze the interesling 
researches of these physiologist!. But we may say however that U. 
Fabre brought out the f^t thu the larres, with which the inaecta of 
the Cercetis ilunily provision their nests for the nourishment of their 
own young, are struck with a kind of paralyais, which permits of their 
living for a long time while depriving them of the faculty of feeling 
or moving. This species of anesthetic condition is produced by the 
puncture of one of the thoracic ganglions by tie sting of the Cerceris; 
and M. Fabre has succeeded in producing this condition at \rill by 
introducing a little ammonia into the nervous gangtionary system, an 
effect which he has repeated in other insects. 

As nsnal, the Academy found nothing to compensate or encourage 
In phyKCS, chemistry, or in mineralogy, if we except a prize of 2900 
francs given to M. Schroetter for the discovery of the isomeric stMe 
of red phosphorus. 

The commission on prizes in medicine distributed upwards ef 
fiO,000 francs. The principal recipients were ; — 

Dr. Simpson of Edinburgh, who, as stated by Mr. Flourens, first 
introduced chloroform into anKstheMs for surgical operations. 

Dr. Middledorp of Vienna (Austria) for the application of the 
galvauo-caustic in certain surgical operalions. 

M. Bromn-Sequard, for having shown that various lesions of the 
spinal marrow io the Mammalia, may be tbilowed after some weeks by 
t, convulsive epileptiform affection, produced either spontaneously or 
by excitation of the ramifications of the fifth pair of nerves on the aide 
corresponding to that of the lesion. 

Mr. Ddpeach, for making known the accidents occuring among 
workmen In tho India-rubber buaness fivm the inhalation of sulphuret 
of carboa. 



P:„,Got)t^lc 



ON THB PBOaSESS OF BCIKNCB. XT 

Tbe Cavieriaii prize, wbicli is assignod ereiy three yean to the 
juithor of works in Nataral Histoty, nos given lo Prof. Bich&rd Owen, 
■who for more than twenty years, through works of great number and 
ekvaled character, has contributed lai^y to comparatiTe anatomy 
»nd paUeoDtology. This prize was first given to Pro£ Agasaiz for his 
work on ftiBul fishes, and the second time to Frt^. Miitler of Berlin, 
for hb researches on the structure and development of IJchiDoderms. 

It is thus seen that in this year, as tn others preceding, foreign men 
of science have taken a large part of tbe prises, a fact highly honor- 
able lothe Academyof Sciences, showing that a ri^t to its munificence 
does not rest in being a Frenchman, but in being worthy of it throngh 
actual labois. 

Tbe nomber of well-endowed MetewiJogical ObaervattMiea is grad- 
nally increasing. The Pope has recently authorixed the formation of 
one at Borne, and has contributed liberally towards the expense of 
constructing it and of providing it with the necessary instrumentft 
The Captain Cianeral of Cuba, has also decreed that one shall be 
established on that island, nnder the direction of Mr. Foey, the well- 
known meteorologisL 

The Paris Observatory now receives meteorological observations 
every day from fourteen stations in France and seven in foreign coun- 
bies. Tbe foreign stations are Madrid, Borne, Turin, Geneva, Brus- 
sels, Vienna, and Lisbon. Now that telegraphic communication has 
been established between France and Algeria, meteorological observa- 
tions from diatricta of Northern Africa will also be included. 

The sum of $15,000 has been donated to Iowa College by Mr. Chas. 
Heudrie, for the ultimate purpose of establishing and endowing a 
tcbo<J in that institute, similar to the " Lawrence Scientific School in 
Harvard Unirersi^.'' 

The French Government has recently created a new chair in the 
Museum of Natnral I&tory, at Paris, under the name of " Y^^table 
Fhjracs," and has appointed to it M. G. Ville, who has distinguished 
himself by his researches on tbe absorpdou of nitrogen by plants. 

The new professor will have, it appears, spocially to occupy himself 
with such matters relative to vegetable production as do not fall strieUy 
within the domain of botany, the cultivation of the soil, and agricul* 
toral chemistry. 

In an election for a vacant Professorship of the Natural Sciences in 
the University of Glasgow, Scotland, during the past year. Prof. Henry 
B. Bogers, Geologist to the State of Pennsylvania, was unanimously 
chosen. Prof. R. is now engaged in the supervision of the publication 
of the Beport of the Geological Survey of Pennsylvania, which consti- 
tutes one of the most important and elegant eontribntions ever mada 
to natural scienae. 
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The Rum of two tliiniBand five hundred dollars was appropriated at 
the last seagion of Congress "to enable the Secretary of the Treasury 
to caiue such experiments and analyses of different beds of ore as to 
test whether any such ores, in their native state, possess alloys that will 
resist the tendency to oxydize to a greater extent than others, and U> 
ascertwn under what circumstances they are found, and where, in or- 
der to facilitate the proper selections of iron for public works." To 
carry out the object in view, the Secretary states in his recent B«port 
' *■ that he has caused circulars to be sent to all iroo-masters whose 
names could be ascertained, soliciting specimens of ore and iron, and 
calling for infonnation pertinent to the subject, and that in compliuice 
with the request, a large number of specimens have been received. 

" So soon as the specimens are all received and arranged, and the 
information which accompanies them has been abatntcted and collated, 
a competent chemist or metallui^c will be employed to make the ex- 
periments and analysis. Conclu^ve evidence has already been re- 
ceived that a decided difference in the susceptibilily of different irons 
to osydize does exist, and it is hoped that die proposed analy^ will 
discover the cause. However, should the experiments fail in this re- 
spect, they will at least show the localities from which the least oxydiz- 
able iron can be procured." 

The late M. Michaux, the distinguished botanist, author of the Sylva 
Americana, bequeathed by will, to the Hassachusetts Agricultaral So- 
ciety, 88,000, for the^ purpose of promoting Sylvacnlture and Horticul- 
ture, and of making experiments in the growth of trees in "sandy 
rocks and bog soils. The principal portion of the bequest is to be in- 
Tested for increase in good larm land ; cheap and productive land is 
to be purchased with another portion, and the renuunder to be appro- 
priated to seeding and planting the experimental plantations. 

A lai^r stun than the above was also bequea^ed the Philadelphia 
Academy of Natural Science, for similar purposes. 

In accordance with a joint resolution of Congress passed in 1857, to 
provide for asccirt^ning the relative value of the coinage of the United 
Slates and Great Britain, and fixing the relative value of the ccnns of 
the two countries. Prof. Alexander, of Baltimore, has been appointed 
Commissioner to confer with the proper functionaries in Great Britain 
' in relation to some plan or plans of so mutually arranging, on the dec- 
imal basis, the cobage of the two countries, as that the reflective 
units shall hereafter be eaaly and exactly commensurable. 

The researches of M. Ville, of France, on the absorption of the ni- 
trc^en of the atmosphere by plants during vegetation sdll continue. 
The importance of these researches may be best understood by the 
fiiCt that the French Academy has voted a snm of 4000 francs, the 
lialf as an indemnification for tbe expense of his past experiments, and 
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Ae ocIht SOOO franci Jbr contiDaiiig Us labors, The nit))Mt is tdU 
in much obscurity, and the inne of further experiments mnst be 
awaited. M. Lielng lioMs tliat the azote of plants is entirely derired 
from ammonift, and that there ia no direct absorption of the azote of 
tiie atTDOspheie, agajoet which opinion Mtne of M. Ville's researclies 
■eem to militate. 

The Institute of BritiBh Architects announce, as subjects for ftatnre 
prizes i " The Application of Wrought Iron to Structural Purposes ; " 
" The InJlueuce of Local Materials on English ArchitectuTe ; " and they 
promise a tangible honor " for the best de^gn in not leas than fire 
drawings, for a marine sanitaritun, or building for the temporary resi- 
dence of a limited number of convalescents belonging to the middle 
and upper classes of societj'." 

M. Milne Edwards, of Paris, has completed the first volume of his 
great work, " Le^^^ns pur la Fhysiologie et 1' Anatomie Capar^e de 
PHomme et des Animaax." It is a AiU exposition of the state of these 
fciences at the present time, and of the progress they have made snca 
Cnvier wrote on them. 

Prof. Harvey, the Englbh Algologist, has now in press, as the restdt 
of his Australian expedition, an illustrated marine botany of Austra- 
lia. The woi4c will contain colored illustrations, and descriptions of 
three hundred of the more characteristic and remarkable species. 
This number will allow for the full illustration of all the Genera, and 
of the principal sub-types composed within each Genua. 

The first part of the second volume of the Annab of the Observa- 
tory of Harvard College published during the past year, relates wholly 
to Batum, and contains the observations made at the obaerratory by 
Wm. C. Bond, Director of the Observatory. The general results 
have been before the public for some time, and their high merit is well 
known, llie observations are brought down to May of the present year. 
The series of plates contain 120 figures lepresenting die appearances 
of Saturn and the ring at as many different times of observation. 

The celebrated Mezzofanti library has been purchased by the Pope, 
principally ont of his own privy purse, and munificently presented to 
the Bologna public library. The collection consists of several thou' 
sand volumes, principally clasdcal and oriental works, and contains 
grammars, dictionaries, and educationsd books alone, in eighty -difier- 
ent languages and dl^cts. The Bologna library, which has had the 
good fortune to acquire this treasure, possesses already abont one hun- 
dred and forty thousand volnmes, many of winch are very rare. 

A continuation of Ehrenberg's great work has been recently issued, 

consijting of eighty-eight pages large folio : and it relates exclusively 

to North America. It consista of descriptions of earths and river sed- 

menls, from different sections of the country, as regardi Ihair infb- 
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■orial contents, and tables of the results for each. Tie parcels ex- 
amined and bere described amount to tiro hundred &nd fbrtj-seven, 
eightj-five of which are from Texas, fow from Arkansas, thidy-six 
from the Washita and Neosho, etc. The number of microscopic spe- 
cies observed bf Ehrenberg and Bailey in the Sondiem United States 
is dght hundred aod fiily-five; of these one huodred and forty-eight 
KK brackish water and marine species, about half of them being fossil 
and half living. 

Ad interesting contributioD to our knowledge of Organic Morpholo- 
gy has been made daring the past year by Mr. John Warner, of Fotta- 
vUle, Pa. This name is used to designate that branch of science which 
seeks to explun oi^anio forms upon malhematical or mechanical 
principles. The subject has attracted much attention in Europe, but 
has received but little notice in this country. Mr. Warner's contribu- 
tion consisiB of a pamphlet, illustrated by nearly two hundred engrav- 
iiigs, containing an account of the labors of tbreign Phywcisls in this 
field, be^des some original formula for the conatmction <^ curved lines, 
accompanied vith the figures of the curres themselves, and of the or- 
ganio forms which they resemble. 

It is worthy of notice that the author baa succeeded in bringing the 
curves representing, at least approsimalely, the types of first, the egg, 
and t^en of several organic forma, under one general equaCion, the re- 
lation of wUch to the revolving orbit of Newton, and to the curves of 
Grandua, is also shown. This, we believe, is a new result The 
Curves of Grandua had long been forgotten or neglected; Mr. War- 
ner is, we believe, the first to notice them in connection with Morpho- 
logical hbtory, as also to inCToduce some other historical matter gleaoed 
in the field of Mathematics. As the author declines to speculate on 
the manner in which the vital forces may cause matter to assume the 
forms represented by his curves, we shall not undertake to supply what 
may be needed in this respect. We would say, however, that the sub- 
ject promisea to continue to engage the attention of Physicists, and 
we incline to the belief, which the author appears to entertain, that 
Organic Morphology will one day become a strict science. 

The third volume of Observations made at the M^netical and Me- 
teorological Observatory at Toronto, Canada, under the general ei>- 
perinl^ndence of Gen. Sabine, B- A., has been published during the 
past year by the British Government. 

The main body of the work is occupied by a record of the obser- 
Tations; but Gen. Sabine has appended to the apparentiy dry figures 
a chapter entitled Comments and Conclusiona, which contfuns many 
iuterestbg remarks and curious deductions. It has been found that in 
the nortb«)lstitiaI mouths, easterly disturbances preponderate, and in 
the louth-eolsbtial months westerly predominate. The equinoctial 
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mondiB are the epoclks of maximnm distatrbuice, and the lolBtitial 
months ejiochs of minimum diaturbance. It has also been discovered 
that the occurreace of the larger disturbances of the verdcal force at 
Toronto is governed by periodical laws depentUng on the hours of so- 
lar time. The aggregate value of the disturbances in the five years 
is a m&zimum at 3 p. h. &nd a minimum at 11 a. m. There is also a 
secondarj maximum at 6 p. m. and a secondary minimom at 9 p. k. 

The three magnedc elements concur in showing that the moon exer- 
cises a senrible magnetic influence at the surface of the earth, produc- 
ing in eveiy lunar day a varialioD in each of the three elements; bnt 
by far the most interesting discovery connected -with terrestrial mag- 
netism is the curious accordance between intense m^nelic dislui1>ance 
and spots on the sun. These spots have been observed Ut increase 
and decrease in number and intensity decennially, and it appears that 
the periodical magnetical inequality has its oppodte phases of mazi- 
mnm and minimum separated by an interval of five years, of which 
(he cycle might therefore be conceived to include about ten of our so- 
lar years. Respecting this remarkable circumstance, General Satoue 
observes: 

" Had no other circumstance presented itself to give additional in- 
terest to an investigation which held out at least a tair promise of 
making known laws of definite order and sequence in phenomena 
which have excited so much attention of late years, but of which so 
little has hitherto been ascertained, — had, for example, the decennial 
period which appeared to p^vul with pre^nsety corresponding f^at- 
nres in two distinct classes of the magnetic variations, connected itself 
with DO other periocUcal variation either of a terrestrial or cosmical 
natare with which we are acqu^nted, — there might have been, indeed, 
little reason to apprehend, in these days of physical curio^ty and in- 
ductive application, that the investigation would have been suffered to 
drop ; but the interest has doubtless been greatly enhanced by the re- 
markable ccancidence, between the above-described periodical inequal- 
ity by which the magnetic variations referable to solar influence are 
affected, and the periodical inequality which has been discovered by 
M. Schwabe to exist in the frequency and magnitude of the solar spots. 
The coincidence as far as we are yet able to discover, is absolute ; the 
duration of the period is .the same, and the epochs of maximnin and 
minimum fall in both cases on the same years. The regularity with 
which lie alternations of increase and decrease have been (raced by 
U. Schwabe in his observations of the solar spots (which have been 
now continued for about thirty years), most be r^arded as conferring 
a very high degree of probability on (he systematic character of causes 
which as yet are known to us only by the viable appearances which 
they produce on the sun's disk, and by the disturbances which they oc- 
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CHion ia the m^netio direction sad foree kt tbe nufsoe of onr g^obe> 
A* a discoverj -which promises to raiw terrestrial magnetiBm to the dig- 
nitjr of a cosmical sciaiice, we m&y feel confident thkt, although the co- 
lonial obBervatories have been brought to a close, (he inveetigationa, 
which they have thus BuccessfuUy commeDced, will be pursued to their 
proper accomplishment in those national establishments which have a 
pennanency suitable for such undertakings." 

It is evident that the former supposed analogy between magnetical 
and atmospherical disturbance must now be abandoned, and that we 
must seek in mofe distant sources than those of meteorological pbe- 
BomenA fi>r the causes of magnetical distarbanees. It can ool/ be, 
however, by the fud of losg-contiDoed and patient observations that 
the plulosc^her will bo enabled to deduce magnetical laws which it is 
not too much to assert will be found among the most interesting in the 
whole range of physical science. For, as Bacon remaAs, " Physical 
knowledge duly grows up and new actions of nature are ^sdoaed," 
— and it is quite certain that it is the duty of ali civilized nations to 
take an active part in extending physical science, which enters Urgalj 
into a country's glory and proq)eri^. 



We present to our readers for the present year, the portnut of 
Prof. Henry D. Rogers, LL. D., PiofesBOT of Natural Sdencei 
In the Univerri^ of Glasgow, Sootlwid, and G«ok>^ to the 
State cS Fenns^lrania. 
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MECHANICS AlfD USEFUL ARTS. 



TBE DNIOK BETWEEN SCIESCE AND COKUEBCE. 

It is one of the characteristics of the pneeni age thAt commercial associa- 
tioDs of private persons, receiving from the State no UBblance except a 
■anction of their union, and employing their fiuida only in the ordinary 
modes of comment, have been able to execute works vhich scarcelj any 
power of the State could attempt, and incidentally to give to objects not con- 
teinplsted in their original enterprise, an amount of assistance which no 
direct action of the Slate conid give. The latter advantage has been ex- 
perienced in □□merODs instances, affecting onr sodal comforts and our con- 
stmctive arts : it is now felt with equal force in onr more abstract science. 
The history of a late Bstronomical investigation wiU illustrate this remark. 

The celebrity of the observations of Greenwich and Paris, and the close 
connection between the subjects of their observations, made it desirable long 
since, to determine their difference of longitude. About the year 1T8T the 
matter was on both sides taken up by the national authoritiee, and an expea- 
sive and accnrate survey was undertaken, — the English part at the expense 
of the British Government, and the French part at that of the French Gov- 
ernment— for connecting the two oi>servatotie8. This geodetic connection 
of observatories was the firat and ostensible object of the surrey, though it 
led, ultimately, in England, to the construction of ordnance maps. The 
difference of longitude ascertained by this expensive process was, no doubt, 
free from any large error ; yet men of science were so little satisfied with it 
that it was thought desirable to t^e the earliest opportunity of verifying the 
resnlt by an operation of a difllereut kind. 

In the year 1SS5 ano^cr attempt was made also at the expense of the 
Etate. On the English side it was .managed principally hy Mr., now Sir 



u,i„K.,Got)^lc 



22 AUKUAL OF SCtEMTIFlC DISCOTEBr. 

John Henchel, and Capttdn, now Geiwral Sabine ; on the French aide, bf 

Colonel Bonne, and lome of the most distingnuhed French engineer officen. 
The plan adopted on this occasion, ww to make limultaiieom obBervacioni 
on Tocket-eignala at a chain of itatioue extending from Greenwich to Paris. 
In spite of all the can which had been taken in preparaiorr amngemetits, 
lltit enterprise, in a great measure, failed. On the English side, almost 
CTBTj part was sncceaslnl j bnt, on tfM French side, nearl j the whole labor 
was lost, and the final resnlt for difference of longitade depended onlj on the 
obserration of ten rocket-eignals. 

Psseing over ttie aOempta mad* to tetify Ae aociiat Bnrrej, as well as 
boMi made b; private penons, to determine the dillbrence of long^lnde by 
the tnuumis«ion of a fbw chronometers, we now come to the mote fbrtnnate 
eoterprise which has saggested the preceding-remaiks. 

No sooner did there appear to be a reasonable prospect of snccess for the 
submarine telegraph, than the astroitomical authorities (the Astronomer 
Royal, on the BriUih side, and llw Bnrean das Longimdeg, on ibe French 
side) addressed thentselTes to the Sobmariue Telegraph Company, with a 
Tiew of establishing a connection by galTanic tel^raph between the two ob- 
serratoriea. By that company their ^plications were receired in the moat 
libersl manner. The company'i wires were placed at the service of the ob- 
serratories at the hours moat convenient for them ; the connections — when 
necessary — were made by the company's oScen, and no remnneration of 
Mly kind waa expected. 

It is not oeceseaiy hers to go into details apon the method employed, 
or tbe extent to which it was carried. It will suffice to say that several 
thousand signals were intuiJuuiged ; so many, in fact, as to permit of the 
r^ection of tbe lai^er portion, letaining only thoea — to the number of 
naarly two thousand — which were oonaidered to be made under unexcep- 
tionable circnmslance*. The contrast trf' this number with that of the signals 
on which the determination of 1835 depended, is striking. But the difference 
is the quality of the individual signals is not less sUiking. The result of a 
^ngla signal, given hj the galvanic telegraph, is perhaps as accurate as the 
tnean of all the i«salts of the foisar operation. It is aunecessary, therefore, to 
•ay that no comparison can be made between the difference of longitude con- 
clnded from the former observatiomi, and that found from the mass of the 
late uguali. The former determination is now ahown to be erroneoas by 
almost a second of time — a large quantity in astronomy — and this cor- 
rection is nearly certain to its hundredth part For this gain of accuracy, 
this veritable advance of science, we are indebted, in the first instance, to 
the pow«r of commercial asaociation of which we have spoken. 

Tbe power, however, would have availed little if the possessors of it had 
not been willing to allow it to be used for the benefit of society in the precise 
way which the professional man indicated ; and it is most honorable to our 
great commercial bodies that they have pcacticaliy shown so much readiness 
to aid in enteipriaes of sdenliflc character, that accredited men of science 
feel no difficulty in asking their assistance. 

Wa maycsngratulate the world on the growing tendency towards a dostt 
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BOfan btnraan tdenc* and cmiunerM. Hi* adruilaga to ■denoe in sneh 
mtoutcw *■ ttaat which hai ftrmed ttM «p«dal rabjeet of oni eonuiieiilt, 
ii««di no farther explanation. Tha adTuiugM to coBmcrdal bodies, 
thou^ IcM obvioui, IM eqnalljr ceitidn. It b no small aiattar that Ibeae 
associations are enabled, wiiljont Maj ttBoawn intnision, to aoqnira the 
diameter of patrons sf leience ; tliat the irorki Is read j to acknewtedge 
itsolf their debtor for Msistance not pmniHd in th^r original eonstltaiiaB. 
Tlie exbiUcion of benefidal pover vilhoat mj prospect of immediate pecn- 
Diary advantage, removes the mercenary element which might seem to be 
ingrafted in their ori^nal foimatkin, tuad eorameroe thus aeqairea dignil]' 
from its friendly nnkm wiA sdtiM*. -^ Ctaw w HsfcatoJ Egr Pre/. Airj, AMtrmr- 
omer Royai te lie Lmdom Tima. 



AFiench official docnment, of nnnsnal interest, has receatlj been pnb- 
&shed bj Marshal Vaillant, the minister of war, ginng a detailed acconnt 
of all the Ropplies famished by IVance, in men and materials, fbr carrying on 
&e late wnr on the part of th&t nation with Bnuia. The following is the 
■nbatance of the facti preaented, divested as much as possible, of ^wtiaet 
nnmerical statttnents. The resnlls fiimish ■ moit striking illustration of 
the inovased efficiency and power which a modem military force derires, 
thioagh its appropriaiion of the rarions improved proMsBea which have been 
primarily developed for the beneBt of commerce and the iadnstrial arts. 

The Fiench draw a very nseliit line between the penontl siid the matrrirl 
of an army, — words which snceinctly denote Aa men who ate to serve, and 
the enppHes lAich render tlte service possible. We have no equally con- 
venient terras in English. The statistics of the lepart m qnestioB, are di- 
vided into fonr departments, — the Patond, Mabriti, AeBomria and Traiu- 

Pertond, — Prance sent over, to engage in the war againiit Bnssia, 
309,268 BOldieni, and 41,974 horses, of which nnmbers about one sixth em- 
barked from Al^^a, and the net from France. Of these, about 70,000 
were killed, died, or retnrned oiiaaing on various accotmts. There weie 
14S,000 French soldiers in and near the Crimea on the day when the Inaty 
of peace was Binned. Of the botsea, 9,000 retnnied to France, and the 
greater part of the bniance were sold to the Tarlaah govemmwit. 

In three months, the large French army entirely left the Crimea, altho«f^ 
doable that time was allowed by the terms of the Treaty of Peace. 

Matmei. — The inanitions and supplies fbr two years and a half ofservlca 
forsach an anny, at such a distance, were necessarily vast — comprising, as 
they did, battle and si^e weapons of all kinds ; the food, forage, dothing, 
lent«, and harness for horses uid men ; the tools and implements leqnired 
for encamping, rather than Ibr lighting ; and tlie ambulances, medidnee, and 
other reqnircments for the sick and the wounded. 

The great gnns, howitzers, and mortars, were not lees than 644 In num- 
ber; besides G03 conliibuted by the marine, uud 140 Torkiali, of vuriuua 
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kinds. There were mora Iboii 800 gnc-carriagea, and neaii^ m vany nm- 
munition wagons tad vebiclaa of otiier kinds pertaining to artillery opera- 
tiona. All this was for the siege-works alone ; the lighter anillery for field- 
service presented a farther eton of guns, carriages, and vehiclea, making the 
Tast total of aboQt 1,700 {neces of cannon, and 4,800 irheel-Tebidee reqniied 
for llieir seirice, sent Irom France during the war. As maj be readily sup- 
poeed, the missiles to be TOmited forth bj these instruments of destruction 
wore numbered bj millions rather than bj thousands, Their array was 
fearfully vast : 2,000,000 of cannon balls, sbells and similar proj'ectil'^s ; 
10,000,000 pounds of gunpowder, in bacrcis ; and 66,000,000 ball-cartridges 
for muskets and rifles. If Sebastopol had not fallen when it did, France 
was prepared to plant against it no f^er than 400 mortars of targe calibre, 
besides all the other si^e-ordnance, each fumished with 1,000 rounds of 
shell, sufBcient for a continuous bombardment daring twenty days and 
nights, at the rate of fourteen bombshells per minate. The siege-works ont- 
side Sebastopol, led to the consCmction, sooner or later, of mora than one 
handled batteries. Marsha] VaiUant estimatee the whole weight of the 
artillery, guns and ammunition, and til the applioncce, at SO,DOO,000 kilo- 
grammes — about 50,000 tons English — aU carried over sea from France 
10 the Crimea. 

But the engineering materials — the materia da genie — weni over and 
above all those hitherto mentioned. The sappers, miners, engineers, all 
who were employed in trench duty, mechamcal labor, uid the like, had im- 
plements and malerials in immense variety and namber. Kcks, shorela, 
boiing-tools, sand-bags, palisades, cbevanx-de-frise, ventilators, smoke-balls, 
mills, capstans, laddets, carriages, chests, wheels, planks, iron bars, nails, 
pitch, tar, candles, charcoal, canvas, mining-powder, tents, wooden huts — 
all these gave a total in weight of 14,000,000 kilogrammes, — 14,000 tons. 
Among the largest items were 920,000 sand-bags, and 3,000 wooden huts or 
barracks. The marshal states that the materiel du genia was five times bs 
great as would have been ieqaii«d, with the same strength of army, for a 
siege condncted under ordinary circumstances; bo exceptional and remark- 
able was everything connected with the attack on Sebastopol, especially the 
wintering on a bleak barren plateau. The engineers, during the siege, con- 
stntcted Stty miles of trench, in which they nsed flO,000 fadnes or bundles 
of fagots, 60,000 gabions or baskets for earth, and neariy 1,000,000 bags 
filled with earth ; besides ten milee of " lines," or defence-works, on the 
margin of the siege-camp, to pi«veot the besiegers from being tliemselve^ be- 
sieged. These " lines " were not mere heaps of earth hastily ihro«-n up ; 
they were deep trenches, excavated mostly in solid rock, breasted by thiik 
and high parapets, and defended at intervals by strong redoubts. Besides 
all thb, the French and ihe Russians, during their antagonistic operations 
of mining and counter-mining, formed no less than five miles of subterrane- 
ous galleries or passages in the solid rock, in some places as much as fifty 
feet below the surface of the ground. 

Those readen who may feel bewildered at these vast m3itary operations, 
will have less difficulty in ^preciating the necessity for enonnons supplies 
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of food for the Boldiers ; but oven here, the real quantitiw klmost tramcend 
one's [lower of belief. The food sent out to the French »nny included, 
among many smaller items, about 30,000,000 pounds* of biflcnit, 50,000,000 
pound* of flour, 7,000,000 pounds of preserved beef, 14,000,000 poanda of 
salt meat and lard, 8,000,000 pounds of rice, 4,500,000 pounds of co&ce, and 
0,000,000 poands of sugar; these, niih 10,000 head of live cattle, and 
2,500,000 gallons of wine, were the Diaia supplies for provisioning the 
troops. Nearly 1,000,000 pounds of ChoUet's compressed vegetables were 
among the smaller but most welcome items. Nearly all the preserved meat, 
in canisters, was purchased of English and Scotch firms; and the war 
having ended before the vast supply was consumed, the remainder has 
lately been sold by auction iu London, by order of the French govenmient. 
The collateral manufactures ami outlay to which the shipment of (hesB 
stupendous quantities of food neMasarily led, were in themselves remaA- 
aUe ; for instance, no lees than 360,000 chests and barrels were tequiied to 
contain the biscuits alone, and 1,000,000 sa<^ and bags for other articles. 
The horae-food, simple in kind, presented a few large items: soch as, 
170,000,000 pounds of hay, and 180,000,000 pounds of oata and bailey. 
4>000,000 poands of wood tor fuel, 40,000,000 pounds of coal, charroal, and 
coke, 150 ovens to bake the food, 140 presses to compress the bay. These 
help io make up the enormous total of 600,000 tons weight sent out, relating 
to food, fodder, and fuel; requiring 1,600 voyages of ships to convey tbem 
to the east 

The clothing — another great department of materiel — comprised gar- 
menta in such himdreds of thousands as it would be wearisome lo ennmetalB, 
It may afford, however, a cluo lo (he matter to state that the number of each 
of the chief items genetally ranges from 200,000 to 350,000. Some of the 
items are quite French ; such as 240,000 pairs of sabots, or wooden shoes, 
Biqieradded to the 360,000 pairs of leather shoes and boots. The piercing 
oold of the Crimean winter is brought again into remembrance by sncb 
entries as 15,000 sheepskin paletots, 250,000 pairs of sbeepskin and Bul- 
garian gaiters, and 550,000 capotes and hoods. The materials for campa 
and Icnts, — almost as nccBssary to the soldiers as clothing, — were, of 
conrse, vast in variety and qannlity. There were tents soffldent to accom- 
modate 2f)0,000 men ; those made and used in the first instance were shaped 
somewhat like the roof of b hoQEC, with two npright supports, one at each 
end ; but after the dreadful hunieane on November 14, 1854, the French 
adopted (he Turkish form of tent — conical, with one central support — as 
being better fitted to resist a violent wmd. The linrness and farriery de- 
partment presented, aa the most curious items, 800,000 horso-shoes, and 
6,000,000 horse-Bhoe nails. Altogether, about 30,000 tons weight of men's 
clothing, horse clothing, and lent apparatus was sent out. 

Accessorid. — The artillery supplies, the ongineeriiiff supplies, the food, 
fodder, fuel, clothing, harness, and camp apparatus, although fumishiug the 
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gnat balk of the mUeriiil, jret le>v« tnaiij other deputmenU nnnoticed, 
which we may rail Bcccsaories, — such as niedicsl serrico, the ti^Murj, the 
poBt-officO, the printing-office, nnd the telegraph. 

In no department did the French excel the English eo much u in hot- 
pital Brmngemenls ; at leii£t during the first half of the war-period. If it 
hud not been for Mies Nightingale, and a few other brave hearts, the deaths, 
throngh want of the commonest medicines and DecessariBS, in tbo English 
camp and hospitaU, would have been much more numeronA iJian tlic^ were. 
The French seat over S7,000 bedsteads for invalids, about the sumo Dum- 
ber of niattresEce, and 40,000 coverlets. There were also thirty complete 
Fcts of furniture and appliances of every kind, for movable hospitals of 500 
iuialids eacb. There were materials for ambatances for 24,000 sick men, 
600 cases of surgical instruments, and no less than 700,000 pounds weight 
of lint, bandages, and dressings of various kinds. Then, for the sustenance 
of the sick and wounded, there were such medical comforts as roncenliatcd 
milk, essence of bouillon, granulated gluten. ChoUet's conseirvea, etc., to the 
amount of 200,000 pounds. , 

Tbo military train, or eqvipaga miiitairea, were the carriers of the army, 
so long as that army was on Turkish or Sussian ground. The number of 
Tehiclce re<]uired for this service was enormous, the tilled wagons, wagons 
without tilts, Maltese carriages, Marseille charretlea, and Turkish arobas and 
tekis, provided for the use of tfie rrencb military train, wore 2,900 in num- 
ber. There wore 900 ]arga chests, to contain about 1,400 soldiers' daily 
rations eacli. Altogether, there were 14,000 men and 20,000 horses, moles, 
oxen, and buffaloes, engaged in carrying food and baggage to the troops. 

The treasury, tbo military-chest — an important adjunct to any army — 
was well attended lo in the French anny of tiie Crimea, by a stafF of officers 
comprising about ninety pcrsonB, who managed the post-offico as well as the 
funds. Marshal Vaillant asserts that the French Eoldiers received tlieii pay 
and their letters with as much correctness and punctuality outside SebastO- 
poi, as if they had been ganisoncd in France. The money was sent over, 
partly iu cash, and partly in treosnty notes, which were readily taken by the 
larger traders in the east. The money thus expended at the scat of war, 
amounted (0 285,000,000 francs, or il 1,000,000 ; this was incspeclive of the 
snms, of coorse many times larger in amount, expended in France on mat- 
ters pertaioing to the war. 

Electro-telegraphy and printiug ore novel items in the operations of tho 
Imtlle-field. They indicate Iwo among many changes which are coming 
over the art of war. Both sBmaphores and electric-tolcgraphs were provided 
to communicate orders fi-om heud-qnartcrs lo the various army-corps en- 
camped outside Sebastopol ; and a ftnSt of about sixty persons was told off 
tbr this service. The semaphores wore wooden telegraphs, which could bo 
Bet np or removed at a ehort notice. Besides this, England having laid 
4own a snbmarine telegraph ic-eable from Balaklava to Varna, Franco 
nndcrtook to connect that cable with tho net-nork of European telegraphs, 
by a lino from Varna in:o tbo Dnnubian Prinrip-ililics, nc:irly two hundred 
miles in length ; and, a stall' of forty poraons, stationed at Vamit, Sbuivila, 
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Rnstchak, and Bucharest, managed this line. As lo printing, a, lithographic 
press, at head-qnaners, sufKccd at first for the wants of the service ; but when 
the si«£s commenced. General Canrobert found it necessary to issue two or 
more copies of so many orders, tliat be procored a complete typographic ap- 
paratus from Paris. 

TranspoH. — Lastly, Marshal Vaillant tells us of the vast maritime pre- 
parations — not for fighting the Russians — but for conveying Fieneh armioa 
over the sea, that tha/ might fight the Russians. 

The French imperial navy lent 132 ships to the army for this service ; and 
these ships made 905 voyages, carrying — either going or returning — 
370,000 men, 4,300 horses, and 116,000 tons of material. Besides this, llie 
English Admiralty lent eight ships-of-war and forty-two chartered Tesscla to 
France, to aid in carrying the enormous military burden. Bui far lai^r in 
number wera the merchant-ships directly noliae, or chartered by the French 
goTenunent, amounting to 1264 of all kinds. A fine fleet of sixty-six 
■teamers and twcnty-tno fast clippers was constantly making to-and-fro 
voyages during tlie war ; and in addition to these, there were vessels cm- 
ployed in carrying food and fodder from various parts in Turkey and Asia 
Minor to the Crimea. Taken in its totaiily, inclnding all the voyages made 
by all the men, horsoa, and materials, there were conveyed by the French 
government, during a period of two years and o half, 550,000 men, 50,000 
horses, and 720,000 tons of materiel. 

The marehal adds : " The personnel and the materiel embarked at Moi^ 
SMlle were brought to thai port, in the larger proportion, by the line ofrjil- 
woy stretching from Paris towoKls the Mediterranean. If that iron road had 
not existed, the operations of the war would bavo certainly lost roach of 
their easeniile and tliuir rapidity." 

Here closes onr brief notice of tbis remarkable dorumcnt, which, it will be 
Been, relates wholly to that part of the warliko proceedings in which the 
French Minister of War was concerned, excluding all that camo under the 
Minister of Marino. 

EECENT FRENCH INVEKTIOSS OF IHrOKTAKCE, 

The following prizes wore awarded last year by the French Socie:tf 

d'Encouragoment pour I'lndustrie Nationale for inventions and improve- 

Gold medals were awarded ; To M. J. Dubosc for having executed the 
first portable stereoscope, thus rendering the nse of that instrument ex- 
tremely easy. Stereoscopes are now sold in France to the amount of 
several millions of francs. To M. Gae'rin, the inventor of a system of self- 
acting brakes for railway trains. When the stoker has shut off the steam; 
Mid taken the usual precautions for stopping the train, the effect is, that the 
nearer the earriages are to the tender, the closer they approach cacli other, 
10 that, while the last and forelust vehicles of the train are still apart, the 
buffers of tha first and second have already met, and their shafla are driven 
fiiTther in than those of the tbird, fourth, et«. This circumstance has been 
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taiued to account bj M . Gn^rio, for the bnfliin an upon his brake while 
thej are being driven in, and the brake resumee its former posilion as «oon 
as ^e train bae stopped, in coDseqnence of die gradna) action of the Bpringi 
of (ho bafTers. These brakes are now extensively used on the Orleans Bail- 
vaj. To M. I. Pierre, Professor of Chemistry at Caen, for Itis researches 
into the efficacy of marine manures. To M. Fritz-Sollier, a meniifiictnrcr 
of Indift-Tubber articles, for having re-discovered a method — previonaly 
found, but neglected, by M.M. Sace and Jonas in 1846— fur traasfonning 
linseed oil into a substance resembling caoutchouc, by treating it willi nitric 
■cid. This new compoond is now applied for making WHter-pro^f EtafTs, 
saddlery, etc. To MM. Gerard and Aubertfora process by which caout- 
chouc may, without undergoing a previous dissolation, be rolled oat into 
thin leaves, threads, or pipes. They also are the inventors of the alkali- 
latioD of that substance, a process which renders it less brittle and much 
stronger than valcanizcd caoutchouc. To M.M. Fcrreaux and Clair; to 
the former for his India-rubber valves, and other improvements in iostm- 
ment making ; and to the latter for a new kind of dynamometer. Medals of 
plaUnum were given to M, Derrien, for his manufactnre of artificial manore 
ofinvariable fertilizing power] and to M- E. Muller, for a work on agricul- 
tnral and workmen's habitations. Silver medals were awarded to Mr. Stan- 
ley, for the rofloufactnre of articles in basalt and lava ; to M. Dnmesnil, for 
an improved plaster-kiln ; to M. Gaudomiet, for improvements in piano- 
fortes ; to M. Xripon, for a process of aquatint wusbing on slone, imitating 
Indian ink drawings ; lo MM. Carmoy and Colas, for gilt nails and a 
machine for making them ; to Dr. Benet, for a contrivance for washing foul 
linen by pressure ; to Dr. Guyot, for a loom for weaving at a very trifling 
cost straw mats, for gardening pntposes ; and to M. Klein, for a plan for 
retailing good and nutritious food to the poor in portions of the value of five 
centimes each. Bronze medals were awarded ; to M. do Luca, for an in^ 
provement in blowing pipes, producing an unintorruptcd stream of air by 
means of a hollow ball of India-rubber, acting as a reservoir ; to M. Troc- 
coQ, for an improvement in the lamps called moderators ; toM.M. Lacas- 
iagne and Thiers, for a regulator applicable to the electric light ; to M. 
Bruno, for a writing-apparatus for blind people, consisting in a steel point, 
producing letters in relief on a kind of paper used for counlerdraHing ; to 
M, Masse, of Tours, a blind man, for a cnrions and ingenious contrivance, 
by which those who, like him, bava had tlie misfortune to lose their eye- 
sight, may express their ideas on paper by means of printing-types ; to M. 
Colard Vienot, for an apparams enabling the blind to write music ; to M- 
Devisme, for an improvement in revolvers, by applying to them the prin- 
ciple of the Minie riflo ; to- M. Vitard, a carpenter, for nn instrument by 
which the cubic contents of timber or trees may be ascertained oif-hand ; to 
J. Poulllen, for a bed, of peculiar contrivance, for patients ; to M. Heilbronn, 
for a process by which zinc may receii-e a coating of paint as durable as that 
which may be given to sheeMron; loM. More.fora flexible globe for the 
Btndy of geography, admitting of its being folded up like an umbrella; to 
M.M. Lenz and Uoudord, for a system of pedals and counter-pedals in 
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pianos, bj which the liighest notes may bo simnltaneously combined with 
the lowest; and, liistlj, lo M. TJgeC, for an economical process of bakiog 

THE GREAT EASTERN, OR LEVIATHAN, STEAIISHIF. 

The following paper, desiriptive of tlie Great Eastern Steamship, was read 
bcforo the Briljih association bj Mr. J. Scott RassfU, her constructor : 

With respect to her siie, it is generally sapposod, said Mr. Rnsscll, that, 
as a practical ship-bnilder, he was an advocate for big ships. The con- 
trary, however, was the &ct. There were eases in which big ships wcro 
good, and there were certain cases in which big ships were minoos to their 
owners. In every case, the smallest ship th.it would supply the convenience 
of trade was the right ship lo build. He came thero as an advocate of little 
ships, and it waa the peculiarity of the Great Eastern that she was tlie 
smallest ship capable of doing tbo work she was intended to do; and he 
believed that if aha answered the purpose for which she waa designed, she 
would continue lo bo the smallest ship possible for her voyage. It was 
fonnd by experience that no sleamship could bo worked profitably which 
was of less size than a ton to a mile of the voyage slie was to perform, cai^ 
raring her own coal. Thus, a ship intended to ply between England and 
America, would not pay permanently unless she were of twenty-five himdred 
or three thousand tons burden. In like manner, if a vessel were In tended lo 
go from this country to Australia or India, without coaling en rovle, but 
taking her coals with her, she wonld require to be thirteen thousand Ions 
burden; and, turning to the case bcforo them, it would he found that the 
big ship was a little short of the proper size. Her voyage to Australia and 
back would be twenty-fire thousand miles; her tonnage, therefore, should 
be twenty-five thousand tons, whereas its actnai amount was twenty-two 
thousand tons. The idea of making a ship large enongh to carry ber own 
coals for a voyage to Australia and back again, was the idea of a inan 
fiimous for large ideas — Mr. Brand. He suggested the matter to him (Mr. 
Bnssell) as a practical ship-builder, and the result was the monster vessel 
which he was about to describe. He had peculiar pleasure in laying a de- 
scription of the lines of the ship before the present meeting, because the ship 
as a naval structure, as far as her lines were concerned, was a child of tliat 
section of the Biitisli Associntion. It was twenty-two j-ears since they had 
the pleasure of meeting together in Dublin. On that occasion he hid 
befbre the mechanical section a form of constmcllon which had sini'O 
become well known as the wave line. The section received the idea so well 
that it appointed a committee to examine into tlie matter with the intention, 
if they found the wave principle to be the true principle, to proclaim it to the 
world. The committee pursued its inveatigutions, publishing tlie rcsnlts in 
the account of their transactions, and from that time to the present he had 
continned to make large and small vessels on the wave principle, and the 
diffusion of this knowledge through the Transactions of the British Associa- 
tion had led to its almost universal ndoption. Wherever they found a sleam- 
TCSsel with a bigh reputation for spued , economy of fuel, and good qualities 
3* 
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M se«, he would andcrtnkc to saj that they would find eUo was consimcied 
oa the wave principle. Mr, Robert M'Kay, the builder of llie gi«at Ameri' 
can clipper, paid him a riiiit twelve months ago at Millwall, to see the big 
■hip, and he then veiy candidly said, " Mr. Russell, I have adopted the wai-e 
piinciple in the conBlmctioD of all my American clippers, and [hut is my 
secret. I first found the acconiit of tho wave line in the publications of the 
Biitiab Associntjun." He would endeavor to oxphiia what were tho prio- 
ciplca of the wave lino as distinguiehcd from tho older-fathioned modes of 
building, and how they were carried ont in ttie big ship. All practical men 
knew tliat the first tiling a ship-builder had to think of was what was called 
the mid-ship Ecction of the ves&el, — tliiiE was tlie section which would tie 
made if the ship were cut through the middle, and the spectator saw the cut 
portions. Mr. BusscU here pointed out a diagram of tho mid-sbip section 
of the Wave, a small vessel about seven and a half tons burden, which was 
tho firet ever constructed upon tliat ptinctple. Kow, the lirst thing to be 
done in building a steam-vessel was to muke a calculation of tho size of the 
mid-ship section in the water. In sailing from one place to anotlier, it was 
necessary to excavate a canal out of the water large enoagh to allow tho 
whole body of the ship to pesn through. The problem was how to do that 
moat economically, and this was effected by mating tho canal as narrow 
and as shallow at possible, so that there would be tho smallest quantity of 
water pOEsiblc lo excavate. Therefore it was that the ship-builder endea- 
vored to obtain as small a mid-ship seclion aa he could, and that Imd been 
effected in the ca-se of the big ship, whose mid-ship section was sioall — not 
small absolutely, but small in proportion. In increasing the tonnage of a 
ship, tlirco things aro to be considered — the paying power, the propelling 






Mr. Russell then entered into a calculation ti 



Ic he doubled the money-earning power of a ship by increasing 
its eiio, he only increased its mid-ship section by Hfly per cent. For in- 
stance, a ship of twonty-livo hundred tons woold have five hundred feet of 
excavation through the water to do ; tho big ship had two thousand feet of 
excavation, and the lineal dimensions of the one were to the lineal dimen- 
sions of tlie other as I to 2-1. The excavation to be done by the big ship 
in relation to that to bo done by the small ship was as two thousand to five 
hundred feet, or four to one ; but the carrying power was as twenty-five 
thousand to twenty-flve hundred. To propel the big ship they liad a nomi- 
nal horse power of t«'enQ'-flvo hundred, while lo propel the smaller vessel 
there was a nominal horse power of five hundred ; so that the big ship would 
be worked quite as economically as the small one. licferring again to tho 
wave line, he would suppose that it was given as a problem to any one (o 
design a ship on the wave principle. The first thing to be done was to settle 
the speed at which the ship was intended to go. If the speed were fixed at 
ten miles an hour, a reference to the table of the wave principle would show 
that, in order to effect that object, tho length of the ship's bows onght to bo 
about sixty feet, and of her stem about forty. If a loiter vessel were re- 
qnired, say a ship of one hundred and thirty feet long, there would by noth- 
ing more to do than to put a middle body, of thirty feet in length, botwetti 
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tin bow KDil the stern. Having (hen made the width of the ihip in accord- 
Bnce with the mid-ehip soclion ufcreed apon, it would be neceesarj to draw 
what was known aa the vraxe line on both sides of the bow, and the wave 
line of tlie second order on bolh sides of the stem. Constracted in thil 
manner, and propelled by llie ordinarj amount of horse-power, the iihip 
would sail precisi'ly ten miles an hour. They coald go slower than ten 
miles an hour if necessary, anil in doing so they wonld economize fuel in 
consequence of the diminished nitislanee of the water, whereas there woald 
bo a Tastly-increaaed resistance if an atiempt were made to drive the steamer 
more thnn ten miles nn hour. Saw, with respect to the big sbip. For llie 
speed at which it waa intended to drive the Great Eaateni, it was foand that 
the length of the bow should be three hundred and thirty feel, the length of 
the stem two hundred and twenty feet, of the middle body one hundred and 
twenty ftet, and of the screw propeller ten feet, making in all six Iinndred 
and eighty feet in lengtli. Ttie lines on which she was conMrncced were 
neither more nor less than on extended copy of the lines of all ships which he 
had built since he tint laid the wave principle before the AasociolioD. It 
was his pride that he had not put a single experiment or novelty into the 
■tmcture of the vessel, with one or two exceptions, which he had adopted on 
the recommendation of mon who had hod practical experience of their effi- 
cacy. The wave principle had never, in n single instance, deceived him as 
to ^e exact shape a vessel ought to be in order to accomplish a certain rata 
of speed, and he had therefore adopted it in the constmction of the big ship. 
He would next refer lo the mechanical construction of the ship, tha arrange, 
ment of the iron of which she was made, and the objects of those arrange- 
ments. It was much lobe desired that ourmechanical sdenccs should make 
prt^TGES bjthe simple adoption of what was best, come from whu« it might; 
but he wss sorry to say that iron ship-building did not grow in that manner. 
They commenced by servilely imitating the construction of wooden ships, 
thereby incurring a great deal of unnecessary lobtH' and expense. Then 
was this great difiiarenec between thestrengthof iron and of wood, that, whilst 
the latter was weak crosswaya and strong lengthways, or with the grain of 
the timber, iron was almost equally strong either way. Thla hod been 
clearly aaceriained by experiments made by Mr. Ffurbairn and Mr. M. 
Hodgkinsou, al the request of the British Association, in whose TransBcttons 
the rraults wore published. The consequence was, that the ribs or frames 
need to strengthen wooden ships, were rendered unnecessary in iron ship- 
building ; and, acting on this principle, the Wave was bnilt of iron entirely, 
with huikheuda, and had not a frame in her from one end to the other. Us 
was ashamed to say that be did not always practise what he ptenched. He 
was compelled, o^inst Kia will, by the persons for whom he buill, to pursue 
the old ayslom ; besides which there were laws of trade, acts of Parliament, 
and Lloyd's rule, to which he was obliged to confi:irm. Thus, if ho did not 
pat a certain number of frames on the ship, a black mark wonld be put npon 
her, and she wonld not be allowed to go to sea. But whenever he was al- 
lowed to build acc(»*ding to his judgment, he built in what he considered to 
b« thebMtwaj; and he believ«d that in what he was now placing bef6i« the 
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section, he ires lajdng the gronridg of meeting the British Aseociation that 
dny iwentT years, and finding that the raodo of mechanical construction 
whicli he proposed hud been as univecsnlly adopted as the wnvo principlo, 
because of tho publications of the British Aseocialion. Mr. Scott Iluesell 
then proceeded to give an elahorale description of the old method of con- 
gtrncling an iron ship, contrasting it with the improved stylo which he pur- 
sued at present. Instead of the moss of wooden rubhish, which did not 
Itrangihen the ship, and involved enormous expense, he placed inside the 
iron shell as many complete bulkheads as the owner permitted him to do, 
and then coDstrucled in the intermediate spaces portia] bulkheads, or bulk- 
heads in the centre of which holes had been cnt for the parposes of stowage. 
The deck was strengthened by the introduction of pieces of angle-iron and 
other contrivances, ond, as an iron ship, when weak, was not weak cross- 
ways, hut lengthways, he strenglliened it in this direction by means of two 
longitudinal bulkheads, and the result Was a strength and solidity which 
conld not bo obtained in any other way. The Great Eastern had idl these 
improvements, and, in addition, the cellular system, so snccesstiilly applied 
in tlie Britannia Bridge, had been introdaccd oil round the bottom and 
under the deck of the ship, giving the greatest amount of strength to resist 
crushing that conld be procured. As he had already observed, there was 
nothing new in the ship bat her great size and cellalar construction. It was 
true she would be propelled both by a screw and paddles, bnt there was no 
reason to doubt that [hey would work harmoniously. 

In connection with this paper of Mr. Russell, the following notice of this 
gigantic steamer, copied from the Liverpool Albion, is worthy of record : 

Granting that the raanimolh ship is merely an extended copy of all other 
iron Eleamcrs built on the wave line principle, let ua see what are tlie " one 
or two exceptions," so modestly alluded to by Mr. Kusselt before the British 
Association at Dublin. The most prominent, in reality, though a feature 
which escapes unprofessional visitors, is the cclinlar construction of the 
upper deck, and the lower part of the hull, up to the water line, or about 
thirty feet from her bottom, which is as flat as the floor of a room. This 
system, while it gives greater buoyancy to iho hull, increases her Ftrenglh 
enormously, and thus enables her to resist almost any outward prcsenie. 
Two walls of iron, abont sixty feet high, divide her longitudinally into thiwi 
parts, the inner containing the boilora, the engine rooms, and the saloons, 
rising one above the other, and the lateral divisions the coal bunkers, and, 
above them, the side cabins and berths. The saloons are sixty feet in 
length, the principal one nearly half the width of the vessel, and lighud i>y 
skylights from the oppcr deck. On either side are the cabins and benhs, 
those of first-class being commodious rooms, large enough to contain every 
requirement of the most fastidious of landsmen. The thickness of the lower 
deck will prevent any sound from the engine-rooms reaching the passenger?, 
and the vibration from being at all felt by them. Each side of the engine- 
rooms is a tunnel, through which the steam and water pipes will be carried, 
and also rails for economiiing labor in conveyance of coaL The berths of 
&e oew are forward, below the forecastle, which it is intended to appropriate' 



f^;„,Got)t^le 



MECHANICS AMD USEFUL ARTS. 88 

to the officers, whose apartmenta are at present onlj morhcd b/ a few np- 
tights, rising ten. or twelve feet above tbe main deck. Below the berths of 
the eeamen are two enormous cavities, for cargo, of which five thousand tons 
ran be earned, besides coals enough for the vojage to Australia, making 
about as man^r tons more. 

The weight of this huge ship being 12,000 ions, and coal and cargo aboat 
18,000 tons more, the motive power to propel bar twenly railca per honr 
must be propoitionate. i( the visitor walks af[, and looks down a deep 
(-hnsrn near the stem, be will perceive an enormons metal shaft, 160 feet in 
length, and weighing sixty tons; this extends from Ihe engin&«>oni nearest 
the stem lo the exCreniity of the ship, and is destined lo move the screw, the 
four fnns of which are of proportionate weight and dimensions. If next he 
walk forward, and look over the side, he will see a paddle-wheel considcrabl j 
la^er than the drcle at Astley's ; and when he learns that this wheel and its 
fellow will be driven bj four engines, haring a nominal power of I,00O 
horses, and the screw bj a nominal power of 1,600 horses, be will have no 
difBcnltj in conceiving a vojage to America in seven and (o Anstralia in 
Ihirty-tive days. The screw engines designed and manofactured by Messrs. 
Jamea Watt &■ Co., are far the largest ever constructed, and when making 
fifty revolutions per minute, will exert na effective force of not less than 
8,000 horses. It is difficult to realize the work wliich this gigantic foriM 
would perform if applied to the ordinary operations of commerce ; it n-oald 
raise 133,000 gallons of waier to (he top of the Monument in one minute, or 
drive the machinery of forty of the largest cotton-mills in Klonchester, giving 
employment to from thirty to forty thousand operatives. There aro foar 
cylinders, each about twen^-five tons, and ^hty-four inclies in diameter. 
The ciank-shaft, to which the connecting rods are applied, weighs about 
thirty tons. The botleis are six in number, liaving seventy-two furnaces, 
and an absorbent heatingninrfece nearly eqaal in extent to an acre of ground. 
The total weight exceeds 1,200 tons, yet so contrived that they can be set ia 
motion or stopped by a single hand. 

Sails will not be much needed, for in careering over the Atlantic at twenty 
miles per honr, with a moderate wind, they would rather impede than aid ; but 
in the event of a strong wind arisiog, going twenty-five miles per hour in the 
course of the vessel, sails may be used with advantage, and the Great Eastern 
is provided accordingly, with seven masts, two square-rigged, the others carry- 
ing fure and oft suibionly. The larger roasts will be iron tubes, the smallerof 
wood. Thefunnels, of which there will befive, alternating with the masts, are 
constructed with double casings, and the space between the outer and inner 
casings will be filled with water, which will answer the double purpose of pre- 
venting the radiation of beat to the decks, and oconomiiing coal by causing the 
water lo enter the boilers in a warm state. Her rigging will probably cause 
most disturbance of ideas to nautical observers, for, besides Ihe unusual 
numberofmaBt8,8he will want t«'0 most striking features of all otlicr vessels, 
namely, bowsprit and flgnre-head. Another peculiarity is the absence of a 
poop. The captain's apartment is placed Braidships, immedintely below (he 
bridge, whence tbe electric telegraph will flash the commander's orders to the 
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engineer below, helmsman at the wheel, and look-out man at the bows. In 
iron voMols great precautioaa being necessarj to prevent the compass from 
being influenced b; tbe mass of mcCiil in such attnwiive proximicv, various 
experimenlfl have been muclo witli the view of discovering the best mode of 
overcoming this. It wa* originnllj inlcndcd to locate the compass upon a 
Btage, forty feet high, but this plan has been abandoned, and a standard 
compass will bo affixed to the mizzen-most, at an elevation beyond the mag- 
netic influence of the ship. 

The preparations made for lanncliing the "Leviathan" ore of a novd 
character, and have been described as follows : — 

Two strong and poweifally-bnilt tramways have been eonstmcted, running 
from Dnder the fore and aft portions of the vessel down to spring tide low- 
urater mark. Bach of these ways is 300 feet long by 1 20 wide, and Iho dis- 
tance between them is also about ISO feet. To guard against tho shifUog 
nature of tho river mnd, the ways are constructed with unusual solidity and 
BCreugth. Tbe foandatioa of each is formed upon seven rows of piles, the 
four outside rows being driven in at three feet intervals, and the inner rows 
at six feet. These piles are all forced home to the gravel of the river's bed, 
ao that they graduate from thiny-two feet lung under the ship's bottom to 
ten feet at low-water mark. To both sides of the pile-heads strong timbers 
are securely bolted, and the whole area covered with concrete to a thickness 
of two feet. Above the concrete longitudinaJ timbers of great Btrength are 
secured at intervals of three and a half feet, and run the entire length. Over 
these again are transverse timbers, three feet apart, bolted down, to keep 
them fixed under the pressure they will have to bear, ond to prevent them 
floating at high tide. On these, but running straigiit to the water, railway 
metals are screwed at intervals of eighteen indies. Tbe rails complete the 
lannching ways, which thus form a massive road, stretching from under the 
ship to low-water mark, at on incline of one in twelve. Down these ways the 
vessel will be slowly lowered into tbe water on the cradles under her, which 
are constmcted of large hulks of timber, wedged with a ponderous machine 
like a battering-ram, so as to perfectly Gt the ship's bottom. The timbers 
ore laid principally adtwartships, with longitudinal beams fastened to the 
outer sides, and all are bolted together, and loaded wilh iron to prevent their 
floating with the vessel. The bottom of the cradle consists of iron bars, 
placed at intervals of a foot, and with their edges carefully ground off, so as 
to offer po resistance to the metals over which they will have to p.nsa. Both 
launching ways rise slightly in the centre, in order to allow for (he depres- 
sion which is certain to be produced by the passage of such an enormous 
weight over their surface. Before the loimch the metals will be thickly 
coated with a composition of tallow ond black lead, so as to offer no ob- 

The chief points upon which the energies of Mr. Brunei have been concen- 
trated wore, first, to overcome tbe momentum of snch a mass down an in- 
cline of one in twelve, and prevent her, when once in motion, from dashing 
entirely away ; secondly, if stopped from any cause upon tlie ways, t» pro- 
vide sufficient purchase from the water to slowly pull her into motion again. 
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Ai f&r M baman in^nuiE^ nnd skill oui fore«e«, tli« former dan^rer baa b«en 
prarided againsl, and the apparnlun rorms the most ponderous system of 
check tackle ever eonstrucleil. To the centre of each cradle is fusleticd. the 
iron sheave to which the check tackle la attached, weif;hiag fire toni. 
Wrought iron chains of Iho lorgoat size connect these with two olber 
aheavea, eath secured to a dram, which pays out the chain and regalates 
the whole operation. These drnms and the fmmework on which they rest 
having to bear tho strain of the whole mass in motion, extraordinary precan- 
lions have been Cakea to render ihtm as massive as they could be miMle bj 
any known combintUion of wood and iron. The axles are formed of beams 
of timber and strips of wroaght iron bound tof^thcr, forming a drum twenty 
feet long and nine feet in diameter. The discs are solid iron, sixteen ftiot 
in dinmetcr, and wei)>hing upwards of twenty tons, so that the weight of each 
drum is more than Ki\ty tons. The axle is set in an iron frame, and round 
lis outer edge passes a band of wrought iron, to work in tho manner of a 
break, wliich, with the aid of stronq; iron levers, twenty feet long, brings such 
a pressure upon ihc drum as to lessen its revolutions, or entirely slop them, in 
case the rJinin is beiog paid out too fast. Our readers may naturally ask 
what holds the drums themselves f The frame in which the work is set is a 
solid piece of timber, formed by driving piles forty feet in length, and going 
down 10 the gravel. Tho whole is bound together with iron, and strong 
^!hores pass from the piles (o the bed of piles on which the vayi are con- 
structed ; so that, whatever the strain, it would be impossible for the setting 
of the dnicns to give way unless the river bank gave way with it. 

These are the applinnres for preventing tho monster running down too 
fast ; bat a powerful app;itiiltiB has been devised to act in a contrary man- 
ner, namely : to pull her off the ways in case of her sticking fast oil them 
through any unforeseen conir/iemfils. For thus purpose four lighters are 
moored about 100 yards from the shore, fitted with crahs and sheaves. Each 
crab >^ves a strain of sixty tons, and this force of S40 tons, if necessary at 
all, is lo be applied amidships. Two lighters will also be moored at the stem 
and two at the stem, and the chains passing to these from the ship will re- 
tnvn on shore, so oa to be worked with a double purchase. Stationary en- 
ftines of twenty-horse power will haul in the chains, making the whole force 
available to pull the vessel off upwards of GOO tons. 

It only remains lo add, m. a matter of scientific record, that since tha 
above was written the lauuch of the great steamer has been effitcted.— £U. 
attempted. — Editor. 

OK SCREW FBOFELLEBS. 

Tho following communication on the above subject, by Prof. W. B. Hop- 
kins, U. S. Naval Academy, is copied from Silliman's Journal : — 

Is it not strange that while in heavy machinery on land revolving at high 
velocities no difficulty is found in preventing healing in the joamals, from 
fricrion, that few propellers are afloat at tea that have not snfltrcd snrioii-lv 
from this cause ! We hear of vrasola on both sides of the Ailanlic, i;,ct.-^n- 
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tilo and nnnccl, that nrs raCardcd by the besting and wearing in the atnSng 
boxes and bearings of their shafts- 
It appears to the writer that the causes for this can be easily cxplaiited, 
and the effects modiAed if not prevented. The heating of the bearings 
inside a Teuel i«*alts from one caofio : the wear and beat in the stufting box 
and outside journals result from totally diffcteat causes. 

In most cases the macliinery of a steamsliip is placed in the centre of the 
.TCsiel, and thence motion is carried to the propcUer blades by a. Ion;; i^hnft 
ri|;id1/ connected. If the frame of the vessel springs at all by ilio molinn 
of the sea, the shaft is thrown out of lino, end most consequently heat. In 
remedy thia the shaft should ho allowed some play in the couplings whciu 
the leniitha of the shaft are joined together. 

But it is the wearing of the journals and bearings outside iho vessel that 
is moat prejudicial, most frequent, and most difficult of repair. One cbueb 
of this wear is that the blades are not mode smooth and not balanced, so 
that the centre of rotation and the centra of gravity do not coincide. No 
machinery in revolving works well under those circumstances. 

Bat the most importaal disturbing cause is the following. The propeller 
blades of « Teseel on leaving port are sot in motion in a plane at right angles 
to the TeBsel's keel. The propeller blades tend to "persist" in this pliuie, 
and the greater their momentum the greater their resistance to any cause 
tending to draw them from tliis plane. But the motion of the vessel is a 
constant distarbing cause, and iu resisting the motion of the vessel the re- 
volving propeller presses with great force on the bearings. 

Suppose, ns in some vessels, the propeller (blades and hub) to we^h fif- 
teen tons. FropcUsrs of this size have their centres of oscillation moved at 
the rate of thirty-six feet per second when in full action. We have then a 
weight of fifteen tons moving at thirty six feet per second, to bo deflected 
from its line of action whenever the vessel rises or falls. The vrear caused 
by this action has been attempted to be overcome by putting wooden linings 
ill bearings ; how far successfully has yet to be shown. 

It would tindonbtedly be better to remove the cause than to tcmedy 
the eflects. It seems to the writer that the cause may be easily removed by 
simply so arranging the propeller blades (or the frame in which they ate 
mounted), that the propeller blades can keep iu the original plane of rota- 
tion however the vessel may move in a sea way. The plane for effecting this 
are not easily explained without drawings. But means of so arranging the 
propeller blades that they will keep vertical however the vessel may move 
will occi^r to most persons acquainted with machineiy. 

MASKKL'8 SUDINO KEEL. 
This invention consists of a plate of iron, or other suitable metal, which 
is moved vertically in a t«cess made for it in the keel. A link at each end 
attaches the plate to the keel, provision being made by slitting the pin-holes 
of the links, to allow for the raising or lowering of the plate, which is 
accomplished by racks and pinions, or other snitahle machinery, worked on 
tlie vessel's decks, the attaching rods passing tbrongh water-tight tubes ex- 
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tending from tiio top side of Che keel to the deck. The depth to whkh the 
sliding keel can be loncred, is of couree limited bj the depth of the main 
keel ; being somenhat lesa, bnt its length b«ng nearly that of liiv main keel, 
a Eufficicnt an^a is presented to prevent that motion of the vessel tcchnicallj 
termed " flatting off," which wonld otherwise take place under a side wind. 
The old fashioned sliding keel ia objeclionabla, as the " well " or opening in 
which it slides runs font and aft of the vessel, for one-fonrth or one-third of 
her length, and rcqnirea the deck beams and frames for that length to be cut 
enlirelj Ihrough, ihcrcbj roach diminishing the strength of the hull. Mr. 
Maskel'a plan requires no such sacrlflce ; nothing is cut Chroagh ; but the 
boll is built in the usual way, except the recess in the main keel. For vessels 
navigating the shallow rivers and bays of our Southern coast it must prove 
vaiuabic, particolarly in the cotton districts, whore the largest vessels of 
deep draught, nnable to come in, ore loaded by meims of lighters. The plan 
is favoiabty reported on by a, commission of United States Naval officers, 
and is qiproved by some of the most eminent naval architects of the country. 

KOTEL STEAU VESSEL, 

There is now in the coarse of construction, in London, a small steamship, 
bnilt of iron nponanew principle, which the builders believe will accomplish en 
ayerage^peed of from iwentf-flve to thirty miles on hour. The invention, for 
which a patent has been ohtoined, is intended to be opplied to special transit 
Tesacla only, and ia not saitihle to river steamers, or other Teusels intended 
to be used where the water is shallow or tlio cliannehi uncertain. Should the 
expectations of the baildcts be realized, a vessel built and Htled in the manner 
proposed can make the voyage from Liverpool to New York in five days, or 
from Liverpool to Melbourne in forty days. The novelty of the invention 
consists for the most part in constructing the vessel so that the centre of 
gravity is placed below the water line. This is effected by constructing a 
chamber called a "well " all along the bottom of the vessel, in which the 
machinery, coals and stores can bo deposited. As it is not proposed that the 
vessel shall carry cargo, the centre of gravity will thus become a euGpended 
instead of a supported body ; and it is believed that tliis peculiar formation 
will materially decrease the area of resistance to the water. The sides of 
the vessel rise perpend icnlarl; from the well ; and althongh the appearance 
of the vessel at present is anything bnt graceful, the pntentcc is of opinion 
that her form is constructed so as to secure the groateat amount of speed 
compatible with safety. 

The improvements proposed to be carried out may be shortly described 
area as fbllows : 1 . Vessels built accordmg to this plan show a decrease in tho 
of resistance to the water full thirty-live per cent, when measured against any 
other vessel of the same breadth of beam and draught of water, thua insur- 
ing greater speed. 2. They hare a better disposition of the centte of grav- 
ity, a consequent increase in stability, and a decrease in tlie amountof oscil- 
lation, enabling them when teqnired to carry a larger quantity of canvas 
than other vessels of the same size. 3. The engines are so constructed a« 
to effect economy in space and weight, causing also a saving of coals equal 
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to a sbtth of tho consompdon of oilier mariiK engines. 4, The Bcrew-pro- 
peller possesses grcnter poorer of propalsion than nny otlier propeller yet in- 
troduced, by at least thirty per fkM. 5. Attached to tlic enj^ncs is a power- 
ful steam signal whistle, to constrncted aa to give out a code of signals, by 
which eaptains ot thipa may communirafa »ith eoch other, by sounds per- 
ftctly intelligible, at a dislonce of three or four miles apart. The object of 
this portion of the invention is to prevent collisions at seoduring dark nights 
or foggy weather. Tho novolly in the steam-propeller is confined to tho 
manner of fining the fans, so that each bkde when revolving will clear tho 
other of back water. This adaplalion seems extremely simple. The intro- 
duction of D buoyant dram or boss, in which the root of the f«ji is fixed, 
also reduces tho weight of the shaft by about two-thirdi. The trial vessel, 
which will be ready for launching in a few days, is of sixty Ions burthen, and 
when fitted with her engines and stores will weigh only fourteen tons. She is 
formed of plate iron one-cighlh of an inch thick, with angle irons an inch 
and a half thick, and ribs fifteen inches apart. The Inventor proposes to take 
her to New York when finished. There can be no doubt that light iron 
tteamera, without cargo, and driven by high-pressure engines, can attain 
very great ipeed in passing through the water, but it would be premature to 
assert that the vessel now building will realize all the anticipations which 
the builders have formed of her p6weis. 

Lar^ Screte 5(«ainer. — Tho largest Screw Steamer hitherto constructed 
has been launched at Glasgow during the past year. She is intended for 
tho Australian trade, and rates as of 1800 horse power. She is 2,800 tons bur- 
then; beam, forty-two feet; length over oil, 360 foot; depth of hold, thirty^ine 
feet. Shehas two direct neiion engines, six tabular boilers, and a Ihrce-bladcd 
propeller. She will carry 900 tons of goods, and her bunkers will stow 1,500 
tons of coal — ennugii for twenty^our days at full steam. It is unnecessary 
to say that tliis vessel is of iron, as none but iron screw-propellers am made 
in England. The number rrf' these vessels is rapidly increasing in tlio mother 
country, and they seem destined to supersede all others in the transportation 
of goods of soma valne. 

CLIFFORD'S INVENTION FOR LOWERING B0AT3. 
The following is a detailed description of Clifford's plun of lowering boata 
at sea, which has been already alluded to in the Annnal of Sclcntilie Dis- 
covery for 185T. The object of this important invention is to enable a man 
placed in a suspended boat to lower it salely at a moment's nolice, whether 
it be empty or full of possongcrs, and whether the sea is smooth or rough, 
whether the ship is at rest or in motion. In the centre of the boat, across 
the keel, is a small windlass ; at both ends an ordinary pulley is fastened to 
the keel, and immediately over each a friction pulley, (which will be 
described hereafter) is suspended by ropes attached to tho sides of the boat. 
The boat being raised to the proper height by the usual means, and tho ends 
of tivo suspending ropes of exactly the same length being firmly secured to 
the extremities of the davits, ihcir other ends are passed through the friction 
pulleys, through the pulleys on the keel, and are looEely inserted in holes 
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bored for the pnqiose throngh the windhisa. Preparatory to this, a long 
rope, fustcncil to the windlass, had been wouod around it; and (his rope is 
now pulled upon, and ihe saspcnding ropes are in consequence wound round 
the windlass, and kept tight by secaring the winding rcpe. The pulleys by 
which Ihe boat has been raised are unhooked, and slie is left euspendcd to 
tlie davits. For the purpose of lashing the bout to the ehip, there are on 
each davit Iwo iron prongs, one nearly as high as the gunwale of ihe boat, 
Dnd the other two feet lower Uian her keel. These prongs extend directly 
downward, so (hat any ring or thimble passed np them would fall by its 
own weight, if left unsustiuaed. Kopes with thimbles at their ends arc next 
hooked to the prongs, lliose from the upper prongs being passed over tlie 
nearest side of the boat, those from tlie lower ones under her and over the 
otber side, while all four are tightly fastened in&ide of her. The boat is now 
goaponded, prevcntd from rocVing and ready for service. The process of 
lowering is obvious ; a man enters tbo boat, unfastens the winding rope, 
which he allows Id run fast or slow as he pleases. Tho weight of the boat 
unwinds the suspending ropes, which finally slip from the holes in the wind- 
lass end remiun hanging from the davits. The thimbles of the lasliing 
ropes in the mean time slip from the prongs and remain hanging from the 
sides of tlie boat. In thij operation the force of a man is mode sufficient lo 
control the weight of a boat by means of the friction pulleys above mon- 
tioned, the effect of which is analogous to that of a turn or two of a rope 
around a post, as exemplilied every day on the arrival of a steamer, when 
one man by this process checks the motion of a boat of a thousand tons. 
The friction pulley consists of a block with tJiree sheaies placed one above 
the other, their centers in a straight line, their sides on the same plane and 
their axles parallel. The rope is made to wind its way Ihim the right of 
one sheave to the left of the next, and Once 00, has the shape c^ a cross sec- 
tion of a liollow rail. The nearer the sheaves are to each other the sharper 
the turnings of the rope, and tho stronger the resulting friction. Another 
precaution which It is always prudent to take beforehand, is that of fasten- 
ing, the helm on the proper side for turning the head of the boat away from 
the ship. But this must be done carefully, for if it be tamed too much on 
that side and the boat lowered from a steamer at full speed, mishaps might 
occnr. This invention has been thoroughly tried on board several vessels of 
the English Navy. It is found to answer beyond expectation, and is now 
adopted by the Admiralty. 

STEAM OM COMMON B0AO9. 

Considerable ottention has been excited in New York during the past year 
by the occasional appearance on Broadway of a street locomotive, built by 
Mr. Richard Dudgeon. Its speed was about equal with the average speed 
of horses in stages, and it was apparently controlled with as much ease, and 
with more certainty. The popular notions that horses would be ahirmed by 
such vehicles, and that they cannot a,<cend hills on oecount of their wheels 
■lipping, were refuted by the pcrTonnanca of tliis engine, which inet with no 
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case of ditficultj of ih'a natare, althongb it run for a conaiderable part of 
several days in crowded sireeta. 

Mr. Joseph Battin, of Newark, N. J., bas also recently bnilt a steam car- 
riage on a difTerenl plan, which he has run successfully on several short trips. 
The pcTforraonce is such as to corrobornto the view that steam maj bo used 
nith advantage, even on a amnll scale. 

It is known to most well informed persons that there were obont seventy 
sleam carrii^es built in England between 18!7 and 1840, many of whirh 
wore reported to have attoined speeds of twenty to thirty miles per hour witli 
full loads, and to have worked more economically than horses, and to have 
been free from the objections attribulcd lo them by popular rumor, siieh ac 
that they would make bmoke, throw oat sparks and dust, frighten horses, 
elip thcjr wheels, and be unable to steer well and stop quickly. 

In reply to all reports of these favorable performances, from 1831 down to 
this day, the question haa been asked ; " How happons it, if these reports be 
truBi that capitalistB or practical engineers have oot brought the invention 
into common use 1 " It seems oo all hands 10 have been inferred, from the 
fact it has not come into use, that the invention is incapable of competing 
with horse-power, in point of economy, or that it is dangerous or otlierwise 
objectionable. 

To this question, Mr. John Fazey, author of a well known Treatise on 
the Steam Engine, in his lestinuiny before a committee of the House of 
Commons on steam carriages, replied that the protection by patents was in- 
sufficient 10 induce business men to incur the expenses that attend the intro- 
duction of a new invention. The first machines always cost more, and gen- 
erally are far less efficient than those built alter there has been time to effect 
the details and proportions, and methodize and cheapen the construction; 
and unless it is tolcmtily sure that the invention will not be open lo compe- 
tition, there is no inducement to incur iho certainty of extraordinary expense 
in the outset, even if there were no apprehension whatover that the enterprise 
might fail from defects of the invention. There were at that time and soon 
after, six ditforenl plans, nearly equal in meril, which Imd no patentable fea- 
tuies but their boilers ; and Iho proprietors of these plans were in competition, 
and some of them were hosiilo to each other, and disputed in pablic print, 
and even opposed each other in applications to Parliament; these proceed- 
ings indicated that there would be such competition as would prevent onpi- 
talists fram obtaining high profits, however useful the invention might prove 
to ho; and it was observed that after the coming up of these competing plans, 
there was little capital subscribed, althou;;!! immediately alter the first suc- 
cessful demonstration by Gumcy, abundance of cajiital was subscribed, on 
condition timt Parliament should sanction the enterprise, by granting char- 
ters and repealing Prohibitory Toll Acts. 

In 1831 Gumey and his supporters pctilioned for the abatement of tolls, 
which wero from two to thirteen times higher on ste.imers than on horse 
coocliGS of equal capacity. The Commons appohited a u^lect committee to 
examine into tho merits of the invention or the obstacles in its way ; which 
committee, alter pctfiving the tenlinionyofBijvcnil eminent engineers, besidca 
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that of the paittM intereatcd, reported that tho iDTenlkin was able to woric 
cheaper than horsea ; tlial it was speedier, aflfor, mote agreeable, and leas in- 
juriouB to roads than horsea ; and that it was suliject to Ptoliibltory Tolls 1 
and the uommitlee reported a Bill to make llio lolls equal to tliQse on horse 
cairiugea, which Bill passed the Coraraona, but was rejected by the Lords. 

la 1834 Gumei/ again petitioned; oaather tnveetigatton look place, but 
tbe case was laid over until 1835^ when another committee j:«Eunied the sub- 
ject, and Bill was passed to relieve sieara carriages from Prohiljiiory Tolls, 
and 10 extend Gumey's patent, which liad nearlj expired. This Bill tbo 
Lords rejected, in conecquciics of which the capitalists vrithdrev, and tbo 
invcnlian was left to tlie zeal of enthusioEts, who worked with little or no 
hope of monej, and wbo were easily crushed by the strong opposition of e£- 
tsblisbed inieresta. 

It is remarked in the history of this inTen^n, that it might hare attained 
the sanc^n of Parliament, and attained complcto success, had then been a 
company committed to no partlcQlar iavention, jet controlling them all, 
•ad adopting and combining what was best in all. The soma remark, we 
think, is now applicable to the invention as it stands in this country. And 
we may add that the view of Fazey applies with greater force thou it did 
wbea the locomotive was undeveloped, and the competing steam carriage 
plans were in some measure protected by patents. Capitalists will keep 
aloof from it unless it is presented in such a condition that they may axpect 
a monopoly of the plans which they pay fur perfecting and introducing. 
They will not pay the extraordinary expenses of new machinery, and of 
repeated partial failures, if, when they have shown that the general project is 
economical, those who wish to use them can get their models copied at mei'B 
workmen's prices, ormu them down by the force of superior capital. 

Inventors usually are actuated by love of inrenlion, and do not compre- 
hend the motives of money-making men. They are also partial to their own 
devices ; and, thoa^ not mora selfish than other men, they are often at 
Tariance with each other, and weaken themselves until they fall on easy 
prey to the lowest class of capitalists. It appears that this invention has 
heretofore failed from the division of those wliose plans, if cotnbined, would 
have insured its success ; it is to be hoped their error will save the inventioti 
firom a like fate at this time, when It seems to be exciting renewed attention, 
both hei« and in England. 

FEEDING OF 8TEAH BOILEB3 BY METER. 

The owners of steam machinery are well avraie that It is by no means an 
uncommon occurrence for the shortcomings of one portion of their arrange- 
ments to be anwittingly attributed to another and innocent department. In 
this way, the engine and its boiler are often culxed up, as to their rcspcctivo 
merits and defects, veiy much to the confusion of their qualities, the perpet- 
nation of oneconomicaJ working, and the betrayal of the omGdence of the 
employer. 

Every steam boiler and every engine ought to stand for itself; and each 
must support its own individnal credit. What goes ou in the steam cylinder 
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it, of coane, already rloorly told bj the indicator, and many ara the valvular 
defects and clcrangemcnts ivhich the mechanical engineer has proved and 
remedied by the help of this little instrument. Now there is no reason why 
the "indicator" system should not find equally as good an application with 
reference to the real Eonrce of the power — ilio steam boiler. At present no 
put coals into tliD furnace, and pour water into the boiling chamber for con- 
Tersion into etcam, whilst we have no satisfactory return lo sliow whether 
each ponnd of fad does or docs not prodace the amount of mcehatiical 
effect wliieh is exigible fram it. But such an explanatory statement can 
now be obtained in a very simpie and accurate manner, by mounting guard 
upon the water feed-pipe of the boiler with a. good water meter. Each 
boilei- must, of courec,.have its own special meter, so that, however many 
boilera tliore may be working in concert, the truth ia always lold as lo the 
peiformanceB of every individual one. 

IMPKOViaiENTS IN STEAM BOILERS- 
George Jackson, of England, has patented " a new or improved eteam 
boiler, to be heated by the waste heat of puddling or mill furnaces." The 
boiler is of cylindrical form, and is terminawd by hemispherical or nearly 
hemispherical ends. The boiler ia set in its casing of brickwork in a verti- 
co! position, and t^e hot air and the fire are made to cirenlate aboat and 
tlirough the aaid boiler in the following manner : — " The fire ia condoeted 
from a couple of puddling or mill furnaces through two flues, and delivered 
near the bottom of the boiler. After being mode to circulate about the 
vertical sides of the cylindrical boiler, the said fire enters a horUontal fine 
passing through the boiler ot a point a little higher than its middle. The 
fire enters the borizonta! flue at both ends, and passes up a vertical flue or 
chimney, which ia Kituated in the axis of the boiler, end opens into the hori- 
zontal flue. A damper ia situated at each end of the horizontal fine, and 
by the dampers the draught maybe regulated. That part of the vertical 
chimney which is within flie boiler ia surrounded with an air space, that ia 
to say, there ia an annolar layer of air between the chimney and the boiler, 
BO that the chimney is isolat^, so far as iW temperature is concerned, from 
the upper part of the boiler. The isolating air space descends to a point 
below the water level of tlie boiler, and any danger which would otherwise 
attend the over-heating of the chimney is avoided." 

Wright's Improvements in Hanujacturing Boilers. — In the ordinary manu- 
f.icture of eylindrical boilers, tlie platea are so arranged that the riveted joints 
run in lines parallel to the axis of the boiler, and in pianos perpendiculaT 
to the axis ; or, in other words, the joints run in the direction of Iho length 
of the boiler, and at right angles to it. The joints running parallel to the 
asis of tlie boiler, or the longitudinal joints, it is well known, are subjected 
to a greater strain than those crossing them at right angles And running 
round in planes perpendicular to the axis, and consequently the longitudinal 
jointing is (he weakest, and the part of the boiler first to give way under 
groat pressure. 
In order lo remove Ihia defect, Mr. E. T. Wright, of Wolverhampton, 
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England, has patented an inTeotion wliicli conEists in eo arranging the riv- 
eted joints of boilers, and other luticlca of eimilar mauiifiicturD, that thc^ 
Ehall not ran parallel to the axis, but in a lino oblique thereto, tho lines of 
plates being made (o run round the axis of the boiler in a helical or cork- 
screw direction, and the joints either at right angles to one anoiher, or vary- 
ing from a right angle, eo as to be oblique to the direction of tho greatest 
Btroin. "By thus placing the lines of rii-etcd jointing oblique to the direc- 
tion of greatest strain," says Mr. Wright, " any given amoant of snch 
greatest or lateral siraiu is resisted by a greater length of jointing, and 
consequently greater number of rivela, than when such line of jointing is 
Eitaaled parallel to the axis of the boiler ; whilst tho whole length of joint- 
ing and number of rivets in the boiler is not increased, or is increased only 
to an inconsiderable extent." 

3iad Podcftsfor Steam Boilers. — J. Stephen, Of Glasgow, has taken oat a 
patent for the following method of eonstnicting boilers, to collect and remove 
the mud deposited from impure water. The boiler is formed with a narrow 
water space division, or pocket, extending from tho underside of the boiler 
at the furnace down to and through the line of furnace bars. The water 
space opens at its npper wide end into the bottom of tho boiler, which has 
a row of openings in its shell at that part to form the communication. The 
boiler itself is set slightly out of the horizontal line, the fumaee end being 
somewhat lower than tho reverse end. Hence the mud and deposit of tiie 
water is continually directed towards the front or furnace end where it falls 
firom the boiler into tho narrow bottom of the water space or pocket. The 
part whore the deposit accumulates is carried down to a short distance below 
tho fiirnaco bars, so that tho heat of the fuel caimot act injuriously upon the 
metal of the division space, and bum it where there is no water to protect it. 
The mnd or sediment which accnmolates in the bottom of the water space 
can be removed by an instrnment pat in cither from the interior of the 
boiler, or throogh a plug way in tho front end of the water space. Loose 
deposit can, of course, be blown out throngh the plug way by tho steam 
pressure of tho boiler. The water space, being passed down into the furnace 
in the centre thereof, forms the means of dividing tho furnace into two equal 
parts, so that the secrions can thus be Gred alternately, 

EEICSSOS'8 HOT AIH ENGINE. 

Ericsson's caloric motor or hot air engine, which had been nearly forgot- 
ten bj the public, and was supposed to have boon laid aside as ingenious 
bnt impracticable, is again brought to notice and now seems to be decidedly 
snccessful, Thongh tho principle on which Ericsson's caloric engine was 
originally built is wholly preseri'ed, the arrangement and mechanism are 
entirely different — the whole being reduced to a degree of simplicity never 
before attained in any engine. 

Several cf these engines have been exhibited in New York during the 
past summer. One, located in an office in William-street, occupies less 
than a cnbic foot of space, and is heated solely by gas. The power devel- 
loped by it, is greater than that of an able.bodied man. It is employed in 
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pnmiHiig, Bud rauea three hogshead* per boor to an eleTslion of fire feet. 

This pattern u called a " domestic engine," being adapted to perform a 
great vaiietj of work ordiniuril/ done b; hand, and with a surprising de- 
gree of ocoDomf. 

Another pattern it designed for ships' nee. la this capacity, it promises 
to accomplish important rebnlts ; for onr fine large packets and sailing ehips, 
being unable to cony steam engines, haro nhollj to relj on manunl labor 
in ridding the ship of water, in caae of leak or other exigencj. Tbc cnloric 
engine may be placed in the comer of the cook's galte/, aLnost anobservcd, 
and may bo put in operation in fineen or twenty minutes, earing tlic labor 
of an entire crew. There being no possibility of explosion, or rather die- 
aster, the cook is amply qoolilied to officiate as engineer, if desired. 

In addition to the above, a steam yacht has been ninning in Hew Yorb 
harbor daring the post Bummer, propelled Solely by caloric. This boat is 
fifty foet in length, with an eight feat paddie wheel, which works al>ODt 
thirty turns per minute, giving a speed equal to eight or nine knots an 
hour. The engine is controlled by any one who happens to belong to the 
party on board. The fuel is either coal or wood. Small oak wood has 
generally been used, sawed into eight-incli lengths, and incredible aa it may 
seem, only oik cord was consumed during the last siic weeks, thoogh the 
boat was in motion more or leas every day I Even after the fires are wholly 
fiztingaished, cnfflcient heat is retained in the metal of the engine (if it hoc 
been thoroughly warmed, and is in good working order) to propel the boat 
at least two milea. The space occupied by the engine of this boat is not 
lai^:er than tlw boiler whidi the same boat would require if propelled by 

Mr. Zrictson deserves great credit for the patience nith which, nndcr 
great discouragemcnls, he has elaborated and perfected his invention, and 
we hope he may now reap an obnndant reward. 

NEW SAFETT E8CAFE-FIFE FOB ETEAH BOILEBS. 
At a recent meeting of the society of Arts, London, Mr. John Barns- 
bottom read a paper describing a, new and improved mode of applying tiie 
fusible plug to steam boilers, so as to secure tlie greater certainty of its ac- 
tion and to remove one of the pricicipal causes of boiler explosions, namely, 
that arising from shortness of water. It occurred to the author, that if the 
plug or plugs wcie inserted in a small flue or pipe, through which a current 
of the hottest gases taken immediately from near (he fire vaa made to pass 
such flue or pipe, being at the same time at a higher level, than the boiler 
surface over the lire, that the fusible plugs would be melted out with greater 
conajniy, whilst at the same time the boilers not being overheated would bo 
nninjared. The modes in which the invention could be applied to various 
descriptions of boilers was shown by drawings, and tho manner in which the 
invention acted was described. An elbow pipe four inches diameter wus 
fitted to the bottom of the boiler, or to tho lop internal flue of a boiler and 
was made the means of carrying the heated gases from the furnace to the 
aide or exit flue. Tho upper part of the elbow pipe being perforated with 
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conical holes five-eigbtlig of an inch diameter, and filled with fusible metal 
plng;n, simplj driven in. By lliii ammgement should the water fall below the 
upper surface of the pipe, the fusible plugs being coastantlj' exposed lo the 
current of the heated gases, passing through it imniediatel/ melt, and thiu 
preserre the boilor from injury. The pipe could be made of wrought or 
cast-iron, brass, or copper, bnt the author preferred them, of wrought iron 
or mdleablB cast iron. Befbre veatnring lo bring the plan befbr« the public, 
he made sereral experiments upon oue of his own boilers. At the dme th« 
experimenlg look, place, the presKure of the Meam averaged from fortj to 
forty-live pounds the sqaare inch, the water then being at in proper working 
height, ihat la to say, three or fonr inches above the covering in, or top of 
the side flues. To facilitate the experiment, the water was btawa off until 
its level was not more than one fourth of an inch above the top of the pipe, 
Instmctiong were then given to the stoker, to firo up, and inciease the 
gteara, pressure, with a view to evaporate the water aa quick as pOBSible, 
and reduce it below the proper level. Throngh a spy hole made in tilO 
brickwork the action of the fira conld be distinctly observed playing apoo 
tbe plugs imiil they melted out. It was snbsequently found that three of 
die plogs bad given way, thus reLeving the boiler from steam pressure, 
and gradually putting ont the fire, while ■ enSeienC quantity of water was 
reserved to enable the stroker to recouuneiLce firing, with but little delay of 
the replacing of tbe plugs. 

ENGINES OF THE EEOOKLYN WATEBWOKB3.' 
The loi^est pumping engines in the United States, and, with few excep- 
tions, in the world, are those in conrso of construction for tiie Brooklyn 
Water Works by Messrs. Woodruff and Beach of Hartford, Conn. Each 
of the two engines will lift 10,000,000 gallons to an average height of 1S5 
feet per day of sixteen ho«rs, through a tube thirty six inches in diameter 
and aUint 3,300 feet long. 

The conduit of the Brooklyn Water Department is situated some 130 
feat below the great distributing reservoir, and powerful engines are ne- 
cessarily required to raise the water. The two machines now in course of 
eonstrueliou are double-acting fly-wheel engines of ten f^t stroke and eighty 
inch bore, each working two pumps of fifty-four inch bore and thir^ six inch 
effective stroke, by spiral cams. 

This is a modification of the Hartford pumping engine, built by Messrs. 
Woodnitr and Beach, in which the fly-wheel shafts gear, with two pump, 
shafts, each driving two pumps and reducing their speed 10 one third tliat 
of the fly-wheel shaft. The four pumps are each fitted with double pistons, 
worked by the cams, alternately toward and from each other, with a lap on 
the upper and lower centres, so that the water is lifted without changing its 
direction, as ia other double-acting pumps. In the Biuoklyn engines, only 
one pair of pnmps will bo used for each, the piEion of one working its 
charge throngh the other, the effective stroke of each being thiity six inches 
with forty-two inch travel, and tbe cams b^ng connected directly to the fly- 
wheel shaft, DoQble-beat valves are also to be used 
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The duty establiihed «s a test <^ Cheae engine* is 600,000 ponndi of iraMr 
taiaed one foot, with ooe pound of coal ; the neter being meaaared by actual 
diichai^ into tbe reservoir. The triola of the Hartford engine, gave, in 
one CMB, 620,000, and in another, 690,000 pound* duty. 

The engincg used at Cambridge, Mass., for working tbe pumps of (he 
water-works, have the following peculiarities : Two trunk enf^ines work tlio 
pnmpa by direct action, each combining the use of high and low pressure 
(team. The high pressure cylinder is placed witbin tlie other, and, ioslend 
of sllowing the exhausted steam to escape, it is carred back through poir 
Mges in the covering of the outer cylinder ; and made to enter this outer or 
low-preesura cylinder at the stuoe eod cs it enters the first; here it acts, 
expansively, and is finally conveyed through the side Eapporta of the en- 
gino into the condenser. The piston of the outer cylinder is a ring, and its 
power is transmitted by three piston-rods instead of one, which are boiled 
to the same cross-head, or yoke of iron, as the single piston-rod of the inner 
^linder ; thus tbe powers of the two cylinders aio combined to effect the 
wme object at the same moment. The inner cylinder is kept warm by the 
(team in the outer one, and this ^ain by a small qnantitj of steiun which is 
admitted for that purpose inio ita hollow cover or jacket. The diameter of 
the small ^lindar is twelve inches, and that of the large twenty-four inches,, 
its piston being a ring hve inches wide. The plunger of each pump dis. 
places about sixteen and a half gallons of water each itroke. 

COAI^BUKNIKG LOCOMOTIVES. 
Numerous 'ahortire attempts have been made during the last ten years, 
for substituting coal for wood as fuel for locomotives. When it is known 
that all over Europe coke is osed as socceesfully as wood is here, it is not 
easy to understand why there should be any difficulty in using anthracite, 
but practice lias taught that iliere are many. There ara now three difi*ereut 
plans before the public, and they are all approved by competent engineers. 
A locomotive on the Baker plan haa been constmcted for the Providence 
and Fall Biver Bailway Company. Tbe novelty consists in makmg the 
flames follow a curved fine, instead of going straight to tbe chimney. The 
smoke is thus more thoroughly mixed with air, and consequently better 
hnmed. There is also an arrangement to supply the furnace witli warm 
an-. It is alleged that the result will be a saving of gfty per cent. 

Another locomotive is in use upon the Hudson Uiver rail-rood, the 
invention of A. F. Smith, Supedntendent of that road. This mocliine 
weighs 59,000 pounds, the driving-wheels are five feet in diamater, tbe 
stroke is twenty-two inches, the boiler is forty-nine incites in diameter and 
eleven and a half feet long. The banel proper, extending from the flame- 
gheet to the smoke-arch, is seven and a. half feet long and forty inches in di- 
ameter. There are 179 brass tubes, of two inclies outside diameter and 
seven and a half feet long. The fire hoi measures sixty by thirty-two 
inches, with a combustion chamber extending four foet into the barrel of 
the bc^er. This chamber is divided by a water leg, extending bom the 
front of the flreJiox to witbin twenty inches of the tube sheet. Around the 
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nvmbnEticin chamber Ihcre aro epertures which are opened or closed at 
pleasure, nnrt hy which air fan be let in to bum the gases not yet consnmed. 
The consumption of cod on the first trip, between New York and Pongh- 
keepsie, was 4,200 pounds inslend of the usual four cords of wood ; ihat is to 
Bay, thirteen dollarB and twentj-fivo ceutH inatead of twenty-eight dollars- 
PitnpferB tabular boiler ia intondcd for any kind of fuel, and, it is alleged, 
answers perfectly for coal-bnming locomotives. A large machine of this 
style wai boilt by the Taunton Locomotive Manufacturing Company, and is 
now drawing express trains over the Eric Railroad, using anthracite alone. 
The fire-box and the barrel form one chamber, throogh the whole length of 
which the amoke passes, escaping into the smoke-bon through an opening in 
the lowest part of the barrel near the smoke-box. The tubes extend out of 
the barrel over the fire ; there they bend upward, and the top of Iho furnace 
becomes a tube sheet. Witli tliia arrangement the water is inside the tubes 
and the fire outside between thf m, in the manner adopted for the boilers of 
the Collins eteamshipa. The inventor claims to have by this aitaogement 
entirely done away with the burning of the end of the tubes and of the cop 
of the fire-box, which is the ordidaij consequence of a coal fire in a locomo- 
tive built on the usual plan. 

IMPEOVEMEKTS IH LOCOMOTIVES AHD BALLROAD CABS. 

Pretlag^s Improved Loorrmotice. — This invention ia attracting eoneideraMs 
attention in England, and is similar (o the one used on tiio steamer Aretic at 
the time of her loss. It aims at fulfilling the conditions suj^jesled by the 
Franklin Institute as being necessary for the eronomical working of super- 
heated steam, — the committee reporting that there would be great economy 
. in osing superheated steam or stame, if it could bo brought into operation 
whew the temperature of colder bodies would not inlerfcro to abstract the 
heat before it could be profitably employed. The cylinders and woiting 
parts of Iho machine are placed above the boiler, instead of andemeath, as is 
usual, and the boiler is in consequence lowered, thus giving more stability to 
the engine and bringing its centre of gravity more directly to the lino of at- 
traction. The removal of mechanism from under the boiler leaves a space 
available for the construction of a tank, which surrounds it in such amanner 
as to maintain against the boiler a sheet of feed water, which is there heated 
by the redialing heat preparatory to its being fed in. The cylinders are en- 
circled by jackets, and are placed in the smoke-box. The steam in its pas- 
sage from the boiler to the cylinders, is led into these jackets, where it is 
superheated. It is expected that the consumption of the fuel will be dimin- 
ished one half by the tise of this invention. This expectation is by no means 
unreasonable, when we remember that a locomotive nms about three times 
more fuel p^ horse power than the most expensive stationary enj^ne. 
Besides, the use of stame in iicu of ateam does not reqoira so large a boiler, 
and the room thus gained allows an increase of the furnace snfiicient for the 
use of coal, which is a cheajier comhitstibie than wood or coke. 

New Fonn of Locomotioe. — A new form of railroad locomotive has re- 
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caotly been conetmctod in England. The Bteam cylindere are placed mid- 
waj between two pain of driving nheela, which are eo disposed as to bear 
nearly tlie whole weight of the engine. A third pair of wheels are added, as 
leading or travelling wheels, to complete the six required for the safetj of tlia 
engine. The cjljndera are fitted and worked the usual way, bnt, instead 
of having the piston paaeing out at ono end of the cylinder only, it is carried 
through both ends of it, which are lilled with stuffing boxes. Tbh plan 
saves tho piston from andue friction. The cylinders are fittedand furnished 
with connecting rods at the ends of the pistons, ono set of connecting rods 
communicaiing ivith one of the cranks on the leading driving wlieel axle, 
and others with the cranks of the rear driving wheel axle. By this aiTango- 
raont the cylinders and pistons act in opposite directions, and tho tendency 
to oscillation is avoided. 

Automatic Steam WkislU. — This is the invention of Mr. James Hairison, 
Jr and is a mechanicid attachment to the engine, worked from the fonvard 
tra k a upon the principle that the axle makes a certain number of re- 
o u on n working over the same distance, without any regard to the 
speed The motion is carried op to and along the top of the boiler to a cast 
iro ho ow cylinder, eight or ten inches in diameter, which is placed verti- 
ca upon the boiler at the point where the whistle is to bo flKed. On this 
CT nd a crew is cut, intended to be long enough for adaptation to the route 
of e o nolive out and back. Between the threads of this strew a lever 
B on y ra erses, and at tho points where the whistle is to he blown, pins are 
p ac d er which tho lever rides and raises a corresponding one, aj^ng 
upon he aire of tlie whistle on the top of the cylinder. 

Imp i-emeni in Journal BoxfS. — We notice the following improvement in 
journal bos for railroad car axles. It consists in making an inner box or 
cell, with projecting lips, which embrace tho lower half of the journal, to fit 
and slide in recesses in the sides of a brass or cap box. so that when the 
jourtial is inserted, and the inner box or cell is forced up against the joomal 
by springs, the whole circumference of the journal shall be embraced, to 
prevent the entrance of dirt and waste of oil. 

ImprovenuM in the MannfaOuri of Car WMt. — An improved method of 
manufacturing wheels and axles is now being largely carried on is England. 
Tho wheel is composed of triangular sections, each triangle being formed of 
a rolled iron bar, bent into tho reqnircd shape by a most ingenious opcr.v 
lion, the base of tlio triangle being slightly curved, so as to form a perimeter 
of the wheel; the ends are either inserted in a wrought iron nave; and, hy 
the insertion of a piece of iron at the angle of each triangular section where 
it joins the next section, these being welded to each section, the wheels 
become ono piece of wrought iron, to which the tires are mechanically fixed. 
Such a wrought iron wheel tends greatly to preserve the axle, as every con- 
cussion of the lire against the rails, instead of beiug directly communicated 
to the axle, is distributed over a series of vibrations in the wrought-iron 
wheels, and thus reaches the axle with greatly-diminished force; and by 
making the axle considerably ptronger than the ordinary strain upon it re- 
qnires, the danger of fiaoture is reduced w 
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Nsai Mdhod of Lubrirating Axlea. — A novel raetUod of lubricating betringt 
fj also noticL'd in the French mechanical journals. The bearing is described 
03 being made rather wider than nsutd, and a small diek ia fitted on the 
Bhaft, which dips into a reserroir of oii in the base of the hanging carriage ot 
plnmmer block, and by its revolution raises the oil and distributes it over the 
bearing. A ti{;bt-fittiiig cap may be made to cover in the whole bearing, and 
prevent, particularly in pnblic conveyances, the access of dust. Bearings 
dius lubricated, it is averted, nill run for more than a twelvemonth with one 
BUpplj of oil. 

BBAUrUME'S GAS-FLAME FCRtJACE. 

The points of novelty in this new French invention are as follows ; 

Instead of bnming the fuel directly below the boiler, M. Beanfumi fint 
transforms it into gaa in a separate apparatus ; and then conveys tliis gas to 
the boiler, where its complete combustion causes the genaration of the steam- 
Tbis aeparalo apparatus which M. Beaufume lerais a gasificr, consists of a 
furnace constructed very like that of a locomotive, with a water space sub- 
itituted for the tnbe-platc. Coal is heaped upon the fire-baia to a consider- 
able height, say twenty to twenty-eight inches, according to (be qnalily of 
the coal. The air necessary for (he gasificnlion is supplied in suitable qnan- 
tides below the 6re bars by means of a blowing fan. Tlie oxygen of the air 
■upplied cBoses Tery acdve combustion amongst the lower layers of coal in 
contact with the &re bars converting the coal into carbonic add gas ; and 
this gas, in passing through and amongst the upper layers which ought 
always to remain black, becomes converted into carbonic oxide, and accu- 
mtllates in the upper part of the furnace, mixed with nitrogen and doubtless 
hydrc^D also. These gases, the temperature of which is but slightly ele- 
vated, are conducted to the boiler through a wrought iron pipe, and enter the 
boiler furnace, after having been thoroughly mixed in a chamber termed the 
bamer, with a suitable proportion of air snpplied by the blowing-fan. After 
having been once ignited in (he boiler furnace, (he gases continue to bum as 
fust as they at« supplied. The flames produced act on Che heating surface 
of the boiler ; and the gases i-emainiiig after combustion pa£s through the 
flues and escape into (he atmosphere under the pre^ure due to (he blowing- 
fan, no chirauey being required. 

• The gaeifier, in consequence of the water-space with which it is surrounded, 
is itself a small boiler, the water in it absorbing the heat developed in the 
gasifying process, and utilizing it by forming a considerable quantity of 
steam, which is added to that of the large boiler. The furnace of the gasifier 
is supplied with fuel through a pa-isage in the top of tlie apparatus, (hie pas- 
sage crossing the steam space and opening into the funiace, whilst it is fitted 
with doors or valves at both e^tCremities. so (bat the fuel can be introduced 
into the furnace without opening a communication with the atmospheiu. 

A few simple and inexpensive alterations require to be made in the brick- 
work setting of ordinary boilers, inorderto adapt them to being heated by gas. 
The fire bars being removed, a brickwork phxtform is constructed in their 
place, and on this platform a number of brickwork passages are formed. 
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iKth opeoingR arrangsd to allow a poTtion of the ignited gasei to corns 
directly into contact wilh tlio boiler suifiice. Those pasaagea uro qaito india- 
pensable, and form what iniij bo called a heal-i«gaIator. Thc.v hoat the 
gases which, amTin^ in too cold a state, would not bo completely bonit 
did they not come in contact with hjghtj-heated soifaoes before being 
ignited. 

The benefits which M. Beanfam^ proposes to obtain bj means of Che sys- 
tem, the principal feature of which we have described, ue a I'erj active and 
complete comboHlion, without an excessive supply of air, an d always regnlar, 
n complete consamptioQ of smoke, and, finally, a very considerable saving 
of fael. 

The labor of the firemen attending to the apparatus consists in raising the 
ftiel to a platform, on a level with the charging passage, and in introducing 
it through tJiis passage, after ascertaining the height of the fuel inside by 
means of a rod. From time to time he must poke up the black coals lying 
above tbs incandescent mass, to prevent th^ arching over, so is to form a 
hollow ; he must examine how the gases ham in the boiler furnace, ni{;ulBte 
die speed of the blowing-fan, and adjust the registen upon the varioM ait 
and gas pipes ; he must attend to the water supply of the large boiler, and 
also to that of the gasifier boiler, if the water in the two does not communi- 
cate ; and, finally, he must clean the fire bars of the gasifier more or less 
frequenty during the day, according to the quaUty of the fuel employed, 
English coal requiring this operation twice in the day — at mid-day and in 

The Besufum^ apparatna requires more attention, and gives, perhaps, a 
little more trouble (hun so ordinary boiler; Still an ordinary fireman isqntta 
capable of attending to it. 

When llie boiler and gasifier ate cold ; that is, when the fire baa been ex- 
tinguished for more than twelve hoars, — it requires considerably more time 
to get up the steam than with the ardinary furnace ; for it is at first necessary 
to work the furnace of the gasifier like an ordinary furnace to get up steam 
of the pressure of two atmospheres, and this requires aboat twenty-fivo 
minutes. Before that it is not poaaible to set the blowing-fan in motion, nor 
to produce gas capable of being burnt under the large boiler. Tiiia is one 
of the inconveniences, attending the Beaufum^ apparatus ; but, at the same 
Umc, when the fire in the gasifier can be kept in duriog the intervals between. 
working hours, as M. Beoufum^ proposes, tliia inconvenience does not exist 
with a boiler working every day, and in which steam is kept up during the 
mglit, so that the donkey-engine can bo started the first thing on the follow- 
ing morning ; so that it is only on a Monday morning that fifteen or tiftnty 
minutes more is reqnired to get ap steam. 

The BeauAim^ appaiatos haa also another inconvenience, which is felt 
every time the fuel is stirred. This operation necessitates the opening of 
small apertures for the introduction of the poker, permitting lai^o quantities 
of carbonic oxido to escape, the presence of which in the boiler-house is in- ' 
jtnious to tho fimnan, unless the atmosphcie Is renewed with suffldenl 
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• FinaUj, Abi nothing may be omitted, ne must mention (ertain trifling 
accidents irhich ore apt to occur with the Beaufum^ ftpparutai. Theie are 
miniature expIosioDB which luko place on igniting ttm gases in the boiler 
furnace, when the precaution is not taken of Eliulling olF liie supply of air 
nntil tlie moment when the liglit is applied, and when in consequence the 
furnace and flues ore flilcd with carbonic oxide, mixed with lur. There iB, 
however, not the slightest danger attending these explosions, for the flame* 
do not reach far on account of the yery elighilj-elevatcd temperature of ths 

A commission of the French goTemment, appointed to examine and re- 
port on tiie new apparatus during the past year, presented the following 
Bummary : 

M. BcHirfam^'B heating npparatus works with peiftct regularity ; is quite 
free frara smoke, and cffocts a great saving. The saving derived from it as 
compared with (he ordinary system of heating, reached as mach as tliitty- 
eight per cent, in our experiracnla, and there is no doubt that the very greal 
saving of One third may be reckoned upon with certainly. 

There are no difficnlties in working Ihe apparatus ; it requires but a little 

OOS consideration. 

It bus the advantage, above all, of being able to nsa economically fud o(», 
kind which can only bo burnt in ordinary furnaces with great difficulty, sack 
as siQ^ coal- 
It has the iaconvenienco of throwing a quaatity of carbonic oxide into the 
boiler hoQiio, and, although this is not of mnth importance on land, it might 
bo serious on board shifk Tliis defect is less, the Inss freqaently the fdd is 
■tirred up, uid, with Eomc cotdn, it scarcely exists, as they do not raqBirs 
tUrring up. We most also remark, that, althongh U. Beaafom^'i apparstw 
baa reached a practicable state, it is still too recent an invention to be inca- 
pable of improvement, and U. Beaufum^ hopes, and we beliere it qoita po^ 
Bible, to remove the defect in qoestioQ altogether. 

STEAM AND FIEB REGULATORS. 

Steam and lire regulators much resemble a safety valve. They consist 
irf a long lever, to which a weight is attached. This lever is acted upon near 
its fulcruni by a large valve placed under it, which may rise and full a small 
distance vriihont letting steam out, as is the esse for a piston in a cylinder. 
The end of the lever is united by a sltnder rod to ibo crank of a damper, or 
of a valve in the diimney. When the pressure of steam increases in the 
boiler, the valve rises, the lever docs the same, and closes Ihe damper; when 
the pressure decreases, the vulvo comes down and opens the damper. The 
weight on the lever is movable, nnd muy be adjusted for any degree of prOB- 

At the recent exhibition of the American Institute, in New York, an uiir 
Qfual number of these contrivances wera exhibited, the principal of vhichwf 
■hall briefly describe. 
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In an old invention of Tinxitby Clark, ^e valre is an elastic Tessel, in. 
closed in a cylindrical casing, on wlii<:)i is the rulcrum of the lever. Orer 
the clastic TGssel is a cylindrical plato, nitb a projecting pin on top, (hat rests 
eguin^t tho lover one inch from the fulcrum. The lever is foar feet long. 
Thns, the motion of the end of the lerer i9 forty-eight tim.^ that of the 
valve. Tlie elastic vessel ia composed of a series of annular platex, soldered 
to each other at their inner and outer edges ; they are made of brass, thin 
enough to be clastic This vessel is soldered on the end of a steam-pipe, 
and no packing of joints ta leqaired. If tho solder used is not too soft, this 
' vuive may lat^t for years ivithout any atlention. 

In a regulator, exhibited by W. S. Gale, the valve is a circular disc of 
India-rubber, protected by a similar disc of brass, which has been cut in 
numerous strips, radiating from tho centre, and is thus made yielding;- 
Buch a valve cannot play much, and this deQciency is corrected by using 
two levers, Ibe one above the other ; the total increase of motion being 

Tho valve of Patrick Clark, exhibited by tbe Patent Steam and Fire 
Begnlator Company, is also a disc of India-rubber, but not a fiat one ; it has 
tiie shape of a half sphere, with flanges around. A cylindrical envelop is 
■crewed over the rubber against a plate, but the lower pordon of (his casing 
against vrhich the rubber rests, has, like it, a sphericat shape. A pislon, 
made convex underneath, is placed in the casing upon the India-rubber disc ; 
this yielding to the weight, the centre portion tums inside, and becomes coo- 
cave, when the piston inovea op and down by steam pressure. Tho bent in 
the India-rubber haa a kind of wave motion. By this arrangement a long 
sb^ke is obtained. The piu between the lever and tlie pit^ion a a separate 
piece ; it rests on a deep recess in a projection oast on the piston. This pro- 
jection slides in a box as a guide to insure the straight motion of the piston. 
Tho effect of tho lever is to increase ttie motion only fifteen times. This is 
claimed as a great advant^^ by the exhibitor, for tho reason that the bear- 
ings of the valve in the smoke-pipe are rusty, and that lo overcome their 
fiiction the force corresponding lo a short leverage is necessary. 

White's Valve is an elastic pipe, a foot long and three inches in diameter, 
which is placed horizontally in a semi-circular trough; over it is a long 
Bquore plate, flat at top and convex undcnieath. The centte of this plate is 
ca^t aa a hearing for a rod, with a knife«dge, nhich acts against the lever. 
The elastic pipe is made of several layers of hemp fabric, made steam-tight 
with India-rabbet. It is closed at each end by means of plugs. Tho fabric 
and plugs are pressed together in the boxes of pillow blocks placed at each 
end. One of these blocks is fast on the bedplate, and the steam enters 
through the plug in it. Tho other block is free to movo to and fro as the 
pipe becomes longer or shorter, by being more or less full of steam. The 
leverage U one to Iwenty-fonr. 

The consumption of fuel in a boiler provided ivitli a n^ulator is ten per 
«snt. less than when without it. This instrument ia also a protection ngninsl 
explosion, as when the pressure of steam rises it dampena the Are and thus 
prevents the pressure from rising higher. 
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BUGG'S STEAM BOILER WATER QAIIOE. 
TbU inTention, nhich is highly commended, ja extprnallj a glui tabe, 
two inches ia diameter, and eighteen iachea long, which maj bo placed in 
any part of the building on tlic Bsme sturj wtcli the boiler, or on another. 
A vertical iron pipe, half an incli in diameter, is insida of the gloss tube, 
placed ty the tide of the boiler ; this pipe is prolonged and enters the boiler 
below and above lite water lino. In con^^nence of this omn^nienl the 
irator tubes the sonie level in the pipe which il lias in tlie boiler, but this pipe 
beii^ small, the water in it gets compamtively cool, eo that any one may 
easily loaio liis hand against the pipe below the water level, when the pait 
immediately above it is kept burning hot by the Etosm conslaotly condensing 
inside. The glass tube in placed around the iron pipe, so that its middle cor- 
responds with the proper level of the water; it is closed at both ends, and in 
oommunieotion with a reservoir of water placed above ir When the com- 
mnnicatioa with the reservoir is opened, the water rushes into tlie glass tnbe 
and rises aronnd the iron pipe, but as soon as it reaches the hot portion of 
the pipe it bcnls, and the steam thus formed, filling tho glass tube, pi«vcnts 
by its own prewnt« the water from rinng higher. This steam condenses 
■lowly into water against tho glass, when the water, rising in proportion, 
comes again in contact with the portion of the pipe which contains steam 
inside, and furnishes a new supply of steam. The water in the gloss is thus 
kept on exactly the some level with the water in the pipe and that in the 
boiler. The gauge in the apper story is on a different prindpte, and is acted 
upon by the one below. The two gauges are made to communicate by a 
pipe, ond so much water is let in as will fill tho pipe and one half of each 
gange. Of necessity, when tbe water gets down in the gauge below, it will 
rise in the one obove, and vice verso. The second gange. is graduated ac- 
cordingly the reverse of the first. Several arrangements are now in use to 
ascenaia the height of the water in the trailer, bat tbeir piindplo of action 
necessitates that they be on the same level with tho boiler, and, in general, 
elobe to it, where only tho engineer can see them. 

FIRE-PI^CE SHUTTEBS. 

la many of the first-class houses recently cteeted in England, (ire-place l 
shutters are provided, which, when partly drawn down, oct oa powerful ; 
blowers; and, when wholly draivn down, so as to touch tho hearthstone, 
entirely close up the fire-place, ond instantly exlingnish the combustion of 
the fuel in thegrate,or that of the soot in tho chimney, should it occidenuliy 
take fire. 

ON ARKANGEMENT3 FOK THE CONSUMPTION OF SMOKE. 

The Iiondon En^eer publishes the following proposed new theoiy <^ 

smoke^»asumption. Thb inventor proposes to purify the smoke by water 

in its passage from the furnaces to tho chimney ; in other words, to wash ont 

• lat;ge portion of the obnoxious elements (^ the smoke. His iheoi/ w 

5* 
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foonded on the observation, ihat, daring wet weather, the rain aa it deEcendi 
carries with it the sooty particles of the emoke ejected by chimneys, the 
homidity of the atmosphere causing the particles to cohere, and ultimately to 
foil, partly by their own weight, and partly by their imbibing a portion of 
the water with which the air ia inipiegnated. The farther the body of Emoke 
recedes from the chimney, the more ii becomes deaied, or washed, of these 
particles. 

He proposes to eU'ccC this cleansing process by means of the same 
agent, namely, woter, before the smoke shall ascend the chimney ; and the 
modun operandi is as follows : To introduce into the main flue behind the 
boiler, where such an arrangement exists, or at a conTeoient height in the 
chimney stalk, where no such fine is used, a jet of water, say ihe spare 
water bol from the engine. This jet to bo allowed to fall upon the blndes of 
a fan made to revolve rapidly and break the woter completely into a 6ne 
spray or dense mist, filling entirely — ^foryurda in length, or height, as the 
case may require — the chamber through which the smoke must pass as it 
tushes from the furnace. By this process of washing, eveiy particle of soot 
would imbibe moisture sufficient to cause it to descend to the bottom, and 
there be carried off by a amall aperture. Others of the component parts of 
the smoke would undergo a. chemical change by its passage througli the 
broken water, which would hold them in suspension or solution, and carry 
them oflT by the drain. The objection which would naturally be started, on 
a su^ieificial glance at the proposal, that the introduction of such machinery 
into the floe or chimney would lessen the draught and impede the progrcsi 
of the smoke, might be met by the fact that the water introduced, being hot, 
would not lower the temperature, while the motion of the fan, the blades of 
which should be formed on tlie principle of the screw propeller, with the 
front of the screw turned in Iho direction of the furnace, would really accele- 
rate rather than retai-d the draught. Tlie jet of woter coming in contact 
again and again with the blades of the screw would also, by this form of fan, 
be reduced to a spray of the requisite consistency. 

An apparotns for the consumption of smoke, patented by Mr. Woodcock, 
of London, consists in the admission of heated air, to promote combustion, 
at a point where an inverted bridge forces the uaconsumed smoke down upon 
the red fire. The smoke is thus brought into contact with the fire, and sup- 
plied with the requisite omount of oxygen, in a heated state, to facilitate Its 
oombnstiofl. The precise arrangement varies with the length of the boiler 
and other circumstances, sometimes an extra inverted biidge, iron pkte af- 
fixed to the lop of the floe, being attached. The heated oir is introduced 
through a sort of hollow bridge, the front of which is of brick, and the bock 
of perforated plate iron. The supply readies it cither under the furnace, in 
the ordinary way, or through a tube on citlier side of the furnace. 

In some experiments recently made at Manchester, England, with this ap- 
paratus, the steam in tlie boiler was allowed to subside considerably below 
tte ordinary pressure, in order that the fires might bo supplied with coal more 
freely, and also to show whether, and in what proportion, an increase of 
-jteaju could be generated. When the steam was reduced to thirty pounds 
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'pressure, cos1s nere applied liberally, nnd in seven mmatea the Bteam gemgt 
indicaicd thirty-liTo pounds, the emokn during this period being simply of a 
Taporons transparent chflraclcr. There were two aiity-horsa boilcn in use, 
each having two flues and furnaces. The usual plnn wna lo coal the fur- 
naces under each boiler nltcnlately, but in this instiince it »H3 done simul- 
laneoa^ly, yet the smoke was so trivial that tlio obserTCrs expressed (hem- 
■elves fully satisfied iviih the reaull. In Iho second trial the stcnm was 
raised to a high pressure nrn™ rapidly, the smoko slill being sapproased. 
Sawdnst and other materials ivero also thrown upon the funiiico, and dense 
smoke produced, but it was so effectually consumed behind the performed 
bridge that the top of the chimney scarcely iodicalod the existence of a fire. 

REQUISITES FOE A PERFECT HOT AIR FURNACE. 

The Committee of iha Boston Mechanics Association appointed to report 
on Che hot air fnmaces exhibited at the last Fair, call attendon in (heir Ita- 
port to the fact, that all the airangements for the warming; of dwellings, 
lately brought forward, present no important deviation from the stereotyped 
ideas which have continued for many years (o guide inventors in this branch 
of construction. Such a result, however, say (he Committee, can hardly 
be regarded as surprising, or as discreditable to the inventive genius of those 
who have occupied themselves with the subject, when it is remembered that 
there are few problems in practical science involving sach varions and com- 
plex conditions as that of pivdudng a warming apparatus which shall be 
St once cffident, economical, and healthful in its operation. The inherent 
difficulties of tMs problem will be best illustrated by a brief summary of the 
&nctions and requisites of a perfect hot air furnace. 

lat. To secuie the efficiency and economy of sach a furnace, two things 
are necessary. 

Flnl, The fuel employed shonld bo as completely as possible consomed in 
the body of the apparatus, leaving little or none lo escape, in the form of 
combus^lo gas, or smoke, or to remain behind in the vitrified condition of 
clinker. A combnetion thus complete can only be altained through a nice 
adjustment and distribution of the diaCi, and such form and adaptation of 
ihe stove chamber and contiguous cavities as will detain the evolved com- 
bustible gas until it shall be entirely burned. 

The fire pot should not bo a focus of intense heal, but the heat generated 
in it should be rapidly conducted and radiated from it. In the general 
adaptation, a regular combustion of an adequate quantity of fuel should be 
provided for, and the regulation of the consumption ought to depend on the 
proportion of air admitted to sustain it. It is a very common impression 
'that smoke-consuming furnaces and close air stoves are economical in the 
consomplion of fuel, as the escapini; products have a low temperature. A 
careful examination of the amount of surface will teach any one that this, 
with Ihe advantage arising from retarded draft, suffieienfly acraunts for the 
&ct that under the production of really leas heat, more warmth is radiated. 
The close stoves in fact distil the fuel, or allow of only an imperfect coin- 
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bastion, b; trhich more than one half the heating effect ia lost, and gsset 
dosgecotia to health are accumulated and escape into tbo apartment. 

Second. The heat erotved in tlio air clumber and its connections, should 
with the least possible loss be transmiued to the air of the apartment or 
boilding which it is the design of the furnace to warm. To attain this end 
through tbo medium of the air chamber, it is necessary to have regard to the 
extent and form, and radiating as well as conducting character of the surface 
of the slovc, to the mode of entrance and distribution of the inflowing air, 
and CO the prevention, as Gtr as possible, of tbe escape of heat through tlie 
walls of the air chamber itself. 

2d. To secure the lieallh/al operation of such a furnace, three principal 
conditions are to be observed. 

First. The gases produced by c&mbustion of the fuel must not be suffered 
to mingle, even in nuuute proportions, with the air which ia to be inhaled- 
Of these the most noxious are the carbonic oxide and sulphurous acid gases. 
Tlio former, when the action of the furnace is perfect, undergoes a ftirthcr 
combnstion, converting it into carbonic acid — a less noxious product; but 
the latter, cyt sulphurous gas, is entirclj incombustible. It is evolved in 
considerable qnauti^ from evm tho purest varieties of anthracite, is espe- 
ciollj prone to escape, and is eminenclj deleterious when breathed habituall}', 
.even in small amonoL To guard against such a result, tbo stove must 
be constructed with as few JuncCnras as possible ; and these must be so 
formed and so connected as to remain air tight, in spite of the warping, and 
the alternate expansion and contraction of tbe maieriais due to changing 
temperature. 

Second. The air of the air chamber must be warmed evenly and ade- 
' quately, without bringing it into couiact with surfaces so highly heated as lo 
- cause tbe ot^anie matters cont^ned in it lo be biiracd or otherwise chemi- 
cally altered. In order to fulfil this condition, the arrangement must he such 
as lo present lo the included passing air a large wanning surface bcaled to 
a moderate temperature. 

Third. The air, in being supplied with an increase of heat in the air 
chamber, must also bo supplied with a correspondiruf increeae of moisturt. 
This is requisite to maintain its natural degree of humidity, or (hat appro- 
prtate to the temperature, without which it Is felt to be unpleasantly day, 
and when habitually breathed, proves highly detrimental, and even ruinous, 
to the health. 

Such are the leading requisites of a perfect hot air famace ; and to unite 
them all in one and ihe same construction, is the difficult, and, as yet, nnat- 
taitied result, lo which the ingenuity and sdenco of our inventive mechanics 
ought to be earnestly directed. 

IMFEOVEMENTS IK FUENACES AND HEATERS, 

BiBtrberatory Fumacea. — An interesting paper on this subject wna re- 

eencly read by C. W. Siemens, of London, famed for his speculations on 

the economy of heat, before the Manchester (£ng.| Institution of Mechanical 

~ The subject, as given in a brief report, was a 
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of furnace, pnrticalorif applii^bla whero intense heat is required. The far- 
nacc, as at present constractod. is applied to the melting of metals, A 
namber of zigzng pnSBBgea ore formed of flrc>brick. There are two fires, 
and the draught lo and from each passes alternately along these passages. 
So nearly is tho heat absorbed that wbat ultiQiatel; escapes np the chimney 
is only at about SOO to 300 degrees Fahrenheit. It had been used for about 
three months in a furnace for iron and steel, and the result showed a saving 
of seventy-nino per cent, us compared with the old furnace, tutning out tlio 
same quantity of metal. Mr. Atkinson, of Sheffield, observed that they 
Imd one of those furnaces, and found the consumption to be so smalt that 
lie had the particulars noted daring six days, of twenty-foar hours per diiy ; 
(he consnmption wis one ton, ten hundred weight, while the consumption 
for the same period by the oIJ furnace was seven tons ; each furnace doing 
the same de»ciJption of work. The furnace had been applied to (he melting 
of cnststeel with favorable results. The average of melting steel was gen- 
erally five tons of coal to one ton of steel, but with this furnace they melted 
a ton of steel with a ton of cobI. Besides this, thero was no smoke what- 
ever ; and if this famace became general in Sheffield, of which he had no 
donbt, ^ey would be in a position to vie with any atmosphere in the world. 
In answer to a question as to whether the changing of the currents in the 
r^cnerator — thus letting in cold air npoa theio' after they had become 
highly heated — did not damage the brick-work? Mr. Siemans explained 
that ia <;a£e the cold air came first against the port less heated, then against 
the next, la Wing ap ono hundred or two hundred degrees at each stage, and 
on this account no cracking fi-om contraction took place. It was also in- 
quired how the iron could be improved by this plan? Mr. Siemans replied 
that the puddling had not been long tried, but he thoizght it might arise in 
tlus way : In Che ordinary furnace there was a violent drau^t, but in this 
the draught was small, and the flame did not cat the iron; it gave an intense 
beat, with a comparative quiet atmosphere, thus less oxide of iron waa pro- 
duced. The iron must also be more pure, becauso fewer particles were car- 
ried over lo it from the fire. 

Letd's Heraldic Healer. — The main feature of this invention is the cast- 
Ii^, in one piece, of several parnliel pipes, in a. sCnighl row, with square 
flanges at each end. The four Eides of the common flanges are planed so 
that, to build up a tubular boiler, it is simply necessary to pnt the several 
sets of parallel pipes one above the otlier, to insert a piece of oil paper be- 
tween tlie flanges to perfect the joint, and to press the whole tight by a few 
bolts. Tho water reservoir, containing the pipes, ia closeil by bolting against 
the flanges of iho pipes a top, a bottom, and two sides. The pipes ore hex- 
agonal, (his being llie licst geometrical form lo bring the pipes of ono row 
under the intervals of the one immediately above, so as to occupy the smallest 
possible space. TIte bottom and the sides of the water reservoir are corru- 
gated hexngonally, so as lo correspond with the intervals between the pipes, 
and produce a larger heating surface. The boiler is inclosed in brick work 
over a (ire grate. The flames pass under tho bottom, and if this is not faf- 
fidenl are made to return along Che sides, and eo heat the water contained 



u,i„f^;„,Got)^le 



^ AMMC^L OF SCIE:iTlFIC 

between the pipes. The air in the pipee is warmed ; this creetes a draft, 
and DOW air from [he onuidc is drawn in to be poured inio the rooniE. The 
boiler is connected wilh a smalt resorvuir, In ivliich is a float acting on a 
lock, making it self-feeding. Each hexagonal pipe is inieraecied by tbin 
plates of iron, which obiorb the radiating licat emitted from cocli sLdo of 
tlie pipe, and from which it is taken by tha air. It Iii alleged by tlie paten- 
tee that these thin platca increoEo the heating power in an almost incredible 
proportion. Thog he found that the loogitndinal partitions being in the 
pipes (he air came out at 1S5 degrees, end wilh the strong drafl. the parti- 
tion hdng withdrawn, the draft was reduced and the temperature was only 
ninety-fire degivei. Anoljier good effect results from inclining the boiler 
in the brick wto'k, so that the flames have a slightly downward motion ; it 
is believed that this position facilitates the conent of water constantly at 
woi^ inside, lo bring the coldest wMer against the bottom, when that which 
has just been heated rises, by reason of its diminished specific gravity. 

ON THE FHACTUEE OP lEON. 
At a recent meetjng ot the Society of Civil Engineers, London, it wat 
Stated, that a large anchor, which had beoi in store tor more than a centnrj 
at Woolwich Dock, and was supposed to be made of extremely good iron, 
bod been recently tested as an experiment, and had broken inatanliy with a 
comparativdy snull strain, the fracture presenting large ciystals. In this 
case, the efiect was believed to be produoed by magnetic infiuences depend- 
ent on the length of time the iron had been in the same position. 

On the Cliongt of PoiUion among ihe Pariides of Solid Melali, induetd by tlie 
Action of Gentle but Continued Percussion of the Miuee) tkey fonn. 

The following paper by Dr. A. A, Hayes, on the above subject, has beeo 
racently presented to the American Academy. 

The change by which malleable iron becomes converted into a iiigbly 
crystalline metal, when sBbjeoted to pressure attended by a tremulous mo- 
tion, as in the case of rulway bars, has been often observed, and the ac- 
lendanC drcnmsiances noted. Hy attention has been called to many csecs, 
in which the same effects have ibILowed a gentle percussive action on a 
put of a bar, tlte metal becoming changed at aae point only, and bonce 
— by chemical dissection the bar being laid open — the Gbroua metal rould 
be seen united to that changed portion, which had become highly cryttiullinu 
and generajly brittle. 

" It is well known that the crystalline condition, nssamcd after the iron 
has been laminated (o the extent of rendering it uniformly fibrous, is due 
to motion and change of place between the moieculca of the iron, without 
the condition of softening or fluidity. The OKtreme cases often present us 
wilh polariied condition, in which the crystalliied iron is as perfect indeed 
as would hnvo resulted from cooling a fluid mass in a state of repose. 

" Malleable iron in its fibrous arrangement may be assumed as exhibit- 
ing its particles of broken-down crystals in a state of tension, in which cer- 
tain physical conditions, such as specific gravity and rssistance to sbaii^ 
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am ininred while this state continaes. A retnrn to the morsl or ayMiilUM 
Hate requires only vibratorj moiion, in aid of naiiitsl polarliing farces 
always acting, lo cause molecules to nnite into regular solids and pass to 
a condition of repose, in which the masses become brittle. It u among the 
Irinniphs of modem scienee thtit a anccessflil effort lias been made to oyer- 
come the practical disadvantagca arising from this disposition in malleable 
iron to become brittle; and in one of its most important applications — 
that of rml-way axles — this has been effected completely. The discovery 
by E, M. Connel, an English en^neer, that the Tibralions among the par- 
ticles of hoilotc moiMf do not result in cryltatline arrani^ments, lias led 
to the adoption of liollow axles, in which unifonDity of thickness of metal 
is insnied, while only two thirds oi the weight of the metal used for form- 
ing a solid axle is retained. 

"An interesting case of the formation of large crystals ander qmte new 
conditions, in an alloy of which zioc forms the larger part, has recently 
been obserred by roe. This alloy, when rapidly cooled, presents a crys- 
talline airangemonl much like that of steel. When cast in the form of 
btUs, in cold metallic monida, it shows the effect of ckillinif remarkably. 
The metal forming the exterior becomes solid and more dense, while that 
in the interior conforming to it leaves a void of a spherical form, in eadi 
ball of an inch in diameter as targe as a small pe«. From well-known facts, 
we should have expected to find this cavity bounded by ciyslals or crystal- 
line facets, which does not occur ; but its inner snrAice always exhibits the 
flaws and trregnlariliea observed when a metallic mass contracts Is cooling 
trata a fluid state. These balls wera nsed for ledncing saline bodies to 
powder in revolving cylinders containing several hundieda of them, and 
the conditions were such that the balls, impinging on each other at mere 
points as it were, lecdved light bUiws over every part of their sniiaces. 
It would perhops be inferred that the diameters would have been reduced 
by the metal being forced into the void space «s the effect of penmssion. 
Instead of this reduction, (be halls first become elongated peai^sbaped, they 
then exhibited pnituhemnrcs, and finally an elongated mammillary form, 
in which the diameter was one half longer than that of the original, while 
the whole hulk was increased from oue to one and twenty-four hnn- 
dredtha. 

" A carefVil exnmination of the surfaces showed that (he unifijrmily of 
the indentations from impinging was constant, and the conclusion was, that 
the new forms assumed wore in no wi^ affected by any ineqtiality of this 

"On breaking the specimens, the internal strnclore of each ball was 
nearly the same, ezhilritiiij an effort tefana priimatic cryslaU radiating Jrom 
aeentrt on one side of the mid, ichile every particle stoned to ham chaOfjed 
itt place and made a new n^rjrerjalion. Where before the textnre was Small- 
grannlar, brond and brilliflnt-hlfldcd crystals were found, with open inter- 
stices, while in the space originally void the terminal pointtof many crystals 
made it a geode in appearance. 

"In offering an esptanation of this cilanlivc chanje amonj the moh- 
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cnlei, I think ire laay consider the polarized slata of the ouUr Boi&ce of 
tlio boll suddenly cooled as continuous in ica iiclion. The attraction of the 
interior niolecQles for this port is seen in the formation of a, void space ; 
and ivLen the vibnttions of impinging points indaccd a, movement, the 
molcculOE united their dissimilar poles in the ordinary way of building 
Up a crystalline aggregate. Tlio natural crystal of this alloy being pria- 
mnlic, i-oom for the radiations which this form mnsl exhibit would be found 
only by nn enlargement of tJio exterior crasl, which owing to llio slight de- 
gree of malleability in this case, occurred without ftacture. Unequal a^ire- 
gation of cryglala formed would prodnce the concretionary and raammillary 
masses into which the balls were coUTerted ; and it BOEma probable that the 
taking on of this form waa but one step in passing to one Gtili more simple, 
in which the natural crjatalline form of the alloy wonid have been presented 
in a siogle crystal." 

OS THE STBENGTH OF EAILItOAD CAR AXLE3. 

A thorough test of (be strength of railroad materials has recently been 
raado at Detroit, at which the railroad axles made by different manufac- 
turers were submitted to a trial which was not only fair but searchinfc and 
conclusive. Each axle tested was selected by the manufactures from quan- 
tities on sale, and not made especially for the occasion, as is too ofien the 
case in such matters, and (he process was thorough and conclusive. Each 
axle was confined on a dna anvil with the end projecting over and un- 
supported for about twelve inches. In this position a hammer weighing 
150 ponndi wa.f dropped twelve feet, striking the end of the axle, each one 
of which waa four and a half inches in diameter. Ten blows wore sffuck, 
then the axle was turned over and tho same numlicr of blows given on the 
ofipoEito side, and so continued until Iho axle was broken. The following 
is the result ; — E. Corning & Tompany's axles, made of laggoled bar, iron- 
hammered, stood 193 blows ; Wyandott axles, made from Lake Superior 
iron, Blood fourteen blows ; Cleveland axlea, made from scrap iron, stood 
eleven blows ; showing a very wide difference in the strength of tho differ- 
ent axles. 

ON THREAD OR FIBRE GILDIKG. 

The following is an abstract of a paper recently read before the Royal 
Institution, London, by Mr. F. Bennoch, on tlie operations of fibre gilding, 
and upon sorao new improvemcnis recently effected in this department of 

The author first described the mode of manufacture adopted in India, in 
the city of Factun, situated on the river Godavery, famed for its manufoc- 
lures in gold and silver (issues. 

The long shawls which aie thrown over the shoulders of tbc native 
princes on Btate occasions frequently cost as much as £300 each. Tho 
weft is composed of very fine cottcn-thread, generally scailet or green, 
the warp being of Bilk of a similar color. The shawls are formed of 
long scrips of about on inch in width, and placed alternately — a, atrip of 
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■cailet and s suipe of gold, the ends are of doth of gold, about a yard in 
deplh, and the whole sbawl U eurroanded b; ». rich border of flowers or 
hitdfl in variegated ailfcs, woven on a gold ground. The proCTSB by which 
this gold thread used in these fabrica m majiafucliired ia aa followa ; — 

A rod of silver, weigliing about twenty-two rapees, after having been 
roughened bj a tile, is covered with a leaf of the best gold, neighing one, bo 
that gold forms one twenty-tbhd part of the whole melal. The rod of eilvcr 
having been wetted, the goUl leaf is laid on, and preaeed with the finger and 
afterwarde mbbed Bmartly on the th^h. The edges of tlie gold leaf that 
come in contact are beaten a little thinner than the body of the leaf, &o as to 
■ecnie, a« nearly ai possible, anlform thicXnese. The bar bo prepared is heated 
in a pan of charcoal till it becomes red-hoi. It ia then ukeo ont anil ham- 
mered, and mbbed with a piece of wood, and is ready to nndergo the first 
process of being drawn into wire. The lod is, at this time, about the thick- 
ness irf'a man's thumb, and from six to eight inches in length. In the wire- 
drawci's house them is a pit dug in the floor, about thirty iochea deep, con- 
taining a rude horizontal wooden cylinder, or beam, turning oo pivots. In 
this cylinder are fixed four handspikes, over one of which is slipped a ring, to 
which is atlacluid a chain, with a ring at the other end. Through this ring 
is slipped ihe head of a pair of pincerB, In the jaws of which is placed the end 
of the gilt bar, which had previously been hammered at one end, eo as to 
ennable it to pass through the hole pierced in a Eteel ^te, through which the 
bar has to he drawn, and, being drawn, is reduced iu diameter, and propor- 
tionably increased in length. As the cylinder revolvea, the rod of metal 
lengthens, and winds round the cylinder. To lessen the friction in passing 
through the holes, the rod is invormbly rubbed over with was. Having 
passed through the holes in the steel plate, each hole being a degree flner than 
the other, the wire is coiled op and reheated, or annealed, by which it is soft* 
ened, or made moro malleable. This process of drawing and heating ii 
repeated over and ovei' again, until the wire is reda^d to the substance of 
ordinary whip^cord. Tlie wire is sabBequentlj passed tlirongh a alcel plate 
pierced with fifteen or twenty holes of different degrees of fineness. To 
make the wire pass easily through the finer hole, it is rubbed at the end bc- 
t«-een two pieces of porcelain, then slipped through the hole — caught with 
a pair of nippers, and attached to a limb or epokc of the empty reel, which 
is turned by the hand, and the wire is driven through with perfect cafe. 
This operation is continued and repeated nntil the wire becomes as fine aa 
the finest hair. 

In this state it is too weak to be woven, and must be united with some 
fibre before it can he worked in the loom. In order that it may readily 
attach itself to the thread, it becomes necesBary that it should be Battened, 
which is done by beating it with a higlily polished steel hammer, on an 
anvil. Eight or ten wires are flattened at one time. The flattened wire is 
next passed into the hands of a spinner or plater of gold thread. Few im- 
provements have been mode in the system since the mannfactore first be- 
gon, and the greater portion of the inhabitants of Paclun are engaged in ita 
different branches. 



u,i„K.,^Ot)^lc 



62 ANNUAL OP SCIENTIFIC DISCOTBRT. 

In European art, giWer ia generally the basis of what is called goU thread. 
The silrer in groniost fivor with wiro-drawera U extracted horn lend. Tho 
manner in which tho silver is separated from tho lead is very simple r when 
Ilie lead is melted and io a peifcctlj liquid state, it is poured into a vessel not 
unlike the largo filters nsed by distillers in diargrng their barrels. The nn- 
der part is ploeed orer a fire, so as lo keep tho narrow or fnnnel portion nt 
a certain degree of temperaluro. The silver, being of a greater specific 
gravity than tlie lead, cools more slowly. Tho result is, that while the 
lead ia cooling, the silver sinks or fiills to ihc bottom, and while tho lead 
is becoming a solid miua, the silver retains iu liqoid character, and can be 
drawn off nearly pure. Of the silver so produced, a certun quantity is 
weighed — say from 4DD to 500 ounces, and placed in a craeiblc, which ia 
placed in a charcoal fire, and there remains until the metal it contains is of 
nearly a while heat. When heated as described, it is ready to bo ponrcd 
into the ingot monld. These moulds ore best made of iron. The largest 
mould is in two pieces, kept together by very strong rlamps and screws, and 
when tho metal it snfBeiently set, the screws are loosened, the monld sepa- 
rates, and the ingot of silver falls easily out. The ingot so cast is about 
two inches in diameter, and from twenty to twenty-four inches in length. 
The bar, or ingot, is then ploeed in a charcoal fire until red-hot, and ofter- 
wanls well hammered. This beating and hammeiing conlinncs until tho 
bar is reduced to a size snitablo for the first hole or die through which it has 
to be drawn, and is increased in length from four to five inches, or abont 
twenty per cent. Tho bar so prepared is pointed, and made to fit the first 
die through which it has to pass, and laid on the draw-bench with the point 
slipped liirough tho die. Tho point is then seiied by the jaivs of a pair of 
monster pincers or dr.iw tongnes, with short bow arms, at t!io end of each 
of which is n hook that slips over a ring attached to the end of a strong 
chain cable, drawn by a steam-engine exerting tho jwH-cr of sixteen horses. 
The greater the draught the tighter the grip, and the ingot passes through 
the first die with the greatest esse, and is reduced in diameter, but increased 
in length from ten to fifteen per cent. This process is repented ten or twelve 
times, each time the rod being drawn through a smaller die. As tho rich- 
ness of the wire depends upon the thickness of tho gold laid on, and as all 
tho gold leaves are very nearly, if not absolutely, of llie same subatanco, the 
quality of the wire is regulated by the number of leaves placed one over llio 
other, and these vary from ton to tliirty leaves. Tho bar, when overspread 
with loaf, is enveloped in i>apor and tied tightly round with eord. and placed 
in the centre of a lieap of lighted charcoal, whore it remains until it assumes 
a liright-red heat : after being burnished, and when quite smooth, it is per- 
mitted to cool gradually. 

When quite coo!, tho surface im covered with wa.t, and then commenees 
the more rapid reduction of siie by drawing tho bar ihrongti graduated steel 
dies, highly polished ; after which it is heated and drawu through a hole, 
which removes ell wax and dirt from tho aurface. 

- The steel dies are then dispenacd with, liecnuae, from e:<perienee, It wna 
found that the holes were llUile to bocome what wiie-drawera call square ; 
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Mtd, until vithin a comparatively recent period, the ounce of metal coaM not 
be drttiio into more than nine hundred or one thonsand yards. 

The anther said tliot one of the firm to which ho wag indebted wad, be 
believed, the first to Bugt'est the use of a jewelled die. They experienced 
many difficulties at first ; but all were overcome, and a perforated ruby, set 
in a metallic frame, answered admirably, and enabled Ibe drawer to prodaca 
from one ounce of metal, a wire a mile and a qnorter long, 
with this discoTery, it is someirhat aingntar that there are n 
three men in London capable of perforating and setting these ruby dies 
properly ; and one man, who works probably not more than thiro hours n 
day on (he aTcr^o, has received from one wlre-drawin]; firm as ranch as 
£500 or £600 in a single year, while they only pay from four to five shilUugt 
for each die. 

So great is flie tenadty of even the finest sia:, that a piece of wire twelve 
inches long will bear twelve ounces in weight. It is now ready to bo flat- 
tened preparatory to spinning round the sillc. The flattening machine coo- 
aisla of only two rollen for it to paea between, the one being about ten, and 
the other about four inches in diameter, and about two inches wide, sli^tly 
convex on ihe bc«. To impress a substance as fine as a hair, and flatten it 
to twice or treble its original width, requires the nicest possible adaptation of 
parts. A single pair of rollers costs £130. The metal is of the rarest 
quality of steel, and the polish higher than the finest glass. At one time 
^ese rollers were made in Sheffield, but now they are manufactured in 
Bheniah Prussia. 

The wire so fiattened is now wound on amsU bobbins, which are placed on 
the edge of circular rings, attached to a bar over a spinning frame. On the 
front of the frame, twelve inches from the floor, are bobbins of silk, the 
threads of which ascend and pass through tho centre of the ring to which 
the reel with win is flxed. The whole is set in motion, and while the thread 
is being twisted, the ring with the wire revolves round the thread in the op- 
posite direction, and thirty or forty threads are plated at once. In its new 
form, thongh only gold is seen, probably nine tenths of its bulk is silk, while 
of the remaining one tenth, only one-fiftielh part is gold, — so by labor and 
ingenuity we are put in possessiou of a gold thread, — of which only one part 
in five hundred is gold. 

Let us glance only for a moment at the labor required to rednco the ingot 
of silver, weighing 420 ounces, to Iho finished wire, weighing 360 ounces, 
sixty ounces having been cut off — not destroyed^ in the several processes 
of pointing, planii^, and occasional accidental waste. Allowing ten hours 
~ to the day, it would lake one man seventy days or ten weeks to reduce by 
his labor the ingot of silver, weighing 420 ounces, to its finest size. But no 
one man is equal to iho entire duty. The early processes demand the excr- 
dae of Titanic poivers, whilo the later processes demand the lightest touch 
of almost fairy fingers. 

There may be some errors in this estimate, arising from imperf^ inform- 
ation, bnl the author believed it would be found sufficiently oecurate to en- 
able one to esiimBle the labor required to make four hundred ounces of 
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lilvar, is a bRt twencj inchsB long, stretch over five hundred miles. But a* 
the four hundred ounces erf silror is gilt with only eight ouncea of gold leaf, 
each leaf weighing eighteen graina, and four inches square, it follows that 
only one-fifiielh part of the Vriro is gold. So eiglit ounces of gold in rom- 
bination with silver, is made to strtldi five hundred miles, or over eixty 
miles fur a single onnce. As, from Hrst to last, tho wire passes through one 
hundred to one hundred and twenty dies, it follows that the ingot in its 
course trayersea over Biiy thousand miles, or twice the drcumfarance of the 

la liondon, be believed that five hundred onnees of metal could be drawn 
iolo wire, while fifty are drawn at Faclan. In London it can be drnwn 3,000 
or even 2,200 yards to the ounce, while in Faclun they stop short of 1,000, 
or 1,200. 

For many years chemists have attempted eveij known method of gilding, 
in the hope of discovering eoido process by which silk, or other fibre, could 
be gilded without applying the imiQBtise labor, seen to be necessary, before 
a thread with a covering of gold can be used with facility in tlie loom, and 
woven into cloth ; bat thoy always failed. In France, where scientific re- 
search is liberally promoted by the government, a targe reward was oSered 
Sbi a successful plan, but no man ever liad the opportunity or aatisfoctioa 
oi claimiug it. The electro process gave a fresh impulse to sdentifie 

The difficulties of the first stage were soon overcome, and gold was com- 
pelled to attach itself to the surface of the thread. A new difficulty arose 
^the thread, being completely soaked, was laog in drying, and wh^i dried, 
hod lost its lustre ; while the foundation on which the gold rested was so soft 
and flimsy, that to burnish it was impossible. Among the several iuvesti- 
gators was Mr. Albert Hock, who, failing to find in diemiistry the principle 
by which fibres could be gilded, succeeded by means of a eimpla mechanical 
contrivance. 

The author said be had felt bow difficult it was to find words calculated to 
explain the simplest mechanical movement, and tlien tho difficulty increased 
a, hundred fold. In the first place, it is essential Lhnt the silk used should 
be of a superior quality, free from knotty nibs and rough places. The gum 
most be boiled out of the silk, and then tlie silk tinged to the shade of a light 
orange ; it is then wound on bobbins, the bobbins are placed on a wire, on 
which they revolve when gently pulled. Tho end of the thread is passed 
over a wire, and then under a roller, which works in a trough containing a 
glutinous but transparent liquid. It then pasecs over a reel attached to an 
endless screw or threaded spindle, so arranged lhnt it lays on a brass cylin- 
dei', the thread of silk us close aa cords axe wound round tho handle of a 
whip, withoat overlapping, until the cylinder is completely covered witli Ibe 
silk, when the thread is broken ; the length of the skein of thread depends 
therefore, npon the size of tho cylinder and fineness of the (hrend, but the 
cylinder cannot be increased beyond a certain size, and that size must not be 
larger than can be spanned by a single leaf of gold, and the gold-beaters will 
notproduceitlaigerthanthieeandthree-eighthsof aninchsquara. The cyliik 
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d«r being covered iritb silk in a gnmoij Etnte, the boidc irith tbe gold leaf is 
opened and laid on tho palm of (ha hand ; tbe loncliine — Gamccliing like a 
tamiiij^ Intlio — is mored ; Uio edge of the leaf is made to (ouch the gam 
silk, and it is quickly drawn round the cylinder coveting the silk. This is 
lepeaied until tlie entire suiface of the roller ia covered tviih gold leaf. A 
piece of cloth or noshed IcuChcr is fastened on a slip of wood, something like 
a razor-slrop. Tho roller is turned round and the strop pi-Gsscd linnly upon 
the leaf, which not onl; presses the leaf closer to the silk, but separates tho 
leaf between each of the windings of the finest tliroad. Thus one side of (he 
finest thread is gilded. It is thus apparent that if gold and green, or any 
other color, is desired in combination with gold, we have only, first, to dye 
Iho thread the color we require, andtlicn, by gilding one side, we sccnni the 
combination wished. To gild the entire thread we have only to wind the 
ludf-gilded thread on to another roller. Tho gilded side of the silk thread 
necessarily winds next to tbe brass on the second roller, leaving the ungilC 
part of tho thread exposed, and ready to be treated in the same manner as 
before described, and so the process is completed. It is then wound on to 
reels of the usual size, and permitted to iliy thoroughly. The color by this 
process is ^eiy beantifal, being tho natural color of the gold leaf. The great 
advantage of this over every other thread is ita lightness and perfect flexi- 
bility, for it can be wound and woveu wherever any other thread can be 
wound or woven. 

As regards cost it is, size for size, considerably dearer than the ordinary 
gold thread, but as it measures a much greater length for the weight, it vir- 
tually becomes, for wearing purposes, very much cheaper. 

HACHIKE SPINNING. 
Machine spinning has now increased to such gigantic dimensions that it 
fi>rma one, if not the ^ost important depanmant of industrial labor. It is 
colcalated that there ore at present in use IhroaghouC tho world forty millions 
of spindles used for spinning cotton, eight millions for spinning wool, and 
tliree millions for spinning linen, severalty divided among the various coun- 
tries, as follows: — (ireat Britain, 21,000,000 cotton, 2,470,000 wool, 
2,000,000 linen; United States, 6,000,000 cotton, 1,400,000 wool, 15,000 
linen ; France, 5,500,000 cotton, 850,000 wool, 350,000 tinea ; Germany and 
Sn'itzerhwd, 3,500,(M)0 cotton, 1,640,000 wool, !62,0(N] linen ; Russia, 
1,000,000 cotton, 510,000 wool, 50,000 linen; Belgiam, 900,000 cotton, 
200,000 wool, 150,000 linen; Spain, 800,000 cotton, 18,000 wool, 6,000 
linen; Italy, Portugal and the rest of tho world, 1,300,000 colton, 912,000 
wool, 264,000 linen. Tho acknowledged superiority of the spinning machine. 
ry generally used in this country, enables us to produce a greater amount 
oif material per spindle than any other, which not only tends (o lessen the 
apparently great disproportion of the number of spindles employed here and 
in Great Britain, but enables us to compete succenefully witli them in thoir 
home market in the cheaper description of cotton goods. Improvements of 
great value have been made of late years in the construction and operation 
of spindles for cotton. One of the most recent is a short spindle to whiA i* 
6* 
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fitted a wuTD rcrolTing tkroaod it. Projecting frtym the upper end of tJi* 
waive is a tabe, which, entering the bnne of the bobbin, gires motion to the 
bobbin in part, the other part being secuwd bj a pin in the base of the bob- 
bin, soitcd to and entering into a hoie in the upper plane of the warvc. 
Motion is communicated to the wnrvc, and Ibua to the bobbin, in the satne 
way aa it is given on a frame of live spiiidlee. < 

ON THE TORSION OF COITOB FIBEES. 
The fibres of cotton, as used in the ordinary mannfnctnrea of this cotmtry, 
hare a torsion by which, under the microscope, tljey are readily distinguished 
from linen and other natural fibrous substances. Mr. Bauer was the first, 
we beUeve, who observed and delineated the peculiaritica of cotton straetore 
M to the torsion of the fibre. Dr. Ure, in his "Philosophy of Manufac- 
tures," g^ves drawings from Mr. Bauer's observations. Mr. French, of 
Bolton. England, from some observations recently made, considers that the 
twist does not exist in die unripened fibre in the pod, but only in the ripe 
cotton. After the torsion is once efiected by the son or otherwise, it renmins 
through all the operations to which the fibre is subjected. Several practical 
improvements seem (o be suRgested by attending to these microaeopieal 
pecohaiities of strnetare. For instance, Mr. French saggesls, that if the 
twists in filaments of cotton are in one dIrecUon, by continuing this arrange- 
ment thivughont the process of spinning, a thread of greater tenuity, vrith 
more strength and smoothness, may be procured than by the present process, 
which twists one half of the fibres composing a thread in one direction, and 
the other half in the reverse direction. By following the natural parallelism 
of the fibre a deg:Tee of elasticity would also be imparted to the yam, and its 
fabric be altogether improved. 

BTATISTICS OF TEXTILE MANUFACTUEES OF GREAT BIUTAIH. 

The namber of factories from which schedules were received by the fiK*>ry 
inspectors in isae, aiDOuntod to 5,117, against 4,600 in 1850, and 4,217 in 
163S. Of those, 2,210 were cotton factories, 1,505 woollen, 525 worsted, 
417 fiax, and 460 silk. The cotton factories have increased 14'2 per cent., 
and the silk sixty-six p^ cent. The woolien trade is becoming coucenCraled 
in Yorkshire, and the worsted manufacture is almost exclusively contined to 
the same county. The flax trade ia most vigorous in Ireland. Tlie number 
of spindles anil looms in 1856 was respectively 83,503,580 of the former, and 
369,205 of tbe latter, and the actual horse power given in the rctui-ns ia 
161,435. Power looms have increased from 115,801 (in J836) to the 
number already indicated, namely, 369,205. The nveragti valoe of the 
cotton goods and yam exported in the three years, 1853, 1854 and 1855, 
was, in round numbers, £31,000,000; of woollen and worsted goods and 
jam, the average oxporiB for three years amounted (o £10,000,000. The 
number of children employed has decreased considerably in flax and woollen 
factories, while it has increased in worsted. The total number of children 
imder thirteen yean of age employed in eU kinds of factories Uul year 
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ammnnd to 411,071 ; the Bamb«r of males between ihirteen ud eighteen lo 
T2,!S0 ; the namher of females above tfaiitecn to 387,SS6 ; and the number 
«f malcR abore «ghteen years to 176,400, making ■ i^rand aggregate airaj 
of 682,497. There were daring the half year 1,91{I scddenti from macfain- 
tTj, and fiftj-three not due to machineij. 

IMrKOVElIESTS IN COTTON SPINNINO. 
B. C, Lister and J. Warimrton, of Yorkshire, England, bare recently 
Beenred an American patent on tome important improTementi in tine spin- 
ning of jam tram cotton while it is in the wet state. Thej have diBCOTered 
that yam may be odTont^eoasly span tiani cotton in that state, and it 
will be stronger and fioor than when span dry. The cotton ii wetted, after 
baving been properly cordod with warm water, And then span between g^itta 
perdia or leather rollers, these allowing only a cratain quantity of moiatuie 
to be retained. 

MACmUE FOE GIHNINO BEA ISLAND COTTOIT. 
A machine for rapidly ginning Sea Idasd cotton hai bet/a recently in- 
Tented by Ur. Ii. S. Chichester, of liTew York, and is said to fully accom- 
plish the object so long sought to be obtained. It is formed of two roUers, 
twenty indies loi^, plao^d in contact, one abore the other. The lower 
roller, of vulcanized rubber, it direa indies in diameter, and gives motion to 
tiie upper roller, which ia fluted, and made of polidked steel one inch and a 
quarter in diameter. In &ont of the rollers it an inm plate supported on 
centres bdow, extending up nearly to the line of contact of the rollers, ter- 
ininating at the n[^>er edge in a small bead or ledge, and has a rapid motion 
toward and from the bight of the rollers. The teed cotton is led over a 
table, and is carried between ^le rollers and thrown off bdiind by a revolv- 
ing fan, while Ae seeds are retained in front and ripped out by the combined 
action of the Tita^ting-plate and the Bteel roller. The machine professes to 
delivK three handieds pouods of giened cotton in a day, without cmshiog a 
■eed. It can be worked by hand if pieferred. It saves the expeiiKO and lost 
by drying, tunning and moting, and yields the fibre in unbroken. and per- 
f^t coodition. The inveotor is BBDguine that his machine will greatly io- 
CTGiiso tlie prodnction of Sea Island cotton, which is at present but 50,000 
bags, of lliree hundred pounds each. Much of the territory sailed to its growth 
is unoccupied for lack of a machiae that will do for the fine cottons what 
Whitney's Gin, when first introduced, did for the short staple. 

IMPEOVEMENT IN THE PREPARATION OF FLAX FIBRES. 
An Irish improvement in the prepamtion of flax fibres consists in throw- 
ing down upon the Snx a Emiill quantity of oil, say about an ounce to the 
pound of ilax, which is done by boiling the Rax in an alkaline soap ley, 
washing with water, and then boiUng it in water, lightly acidulated with 
soma add, — acetic acid being, periiaps, the most enitsble from its exerting 
no injurious action upon vegetable fibre. The acid decomposes the soap, 
the fatty constituent of which it left in the fibre, or, perlu^, a nuxtuie of an 
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ftcid soap and ■ gmall portioa of free oil. These enter ioto and dirongti 
B-mj pan of the fibre. Alter this treatment it is washed, and is then found 
to be Boft and silk/, its spinning quality being thereby much unproved and 
its value veiy much increased. 

DISCOVEBIEa BELATIVE TO COINAGE. 

At the last session of Congress a joint resolniion was passed, aathortzing 
the Se«retar7 of the Treasorj to appoint two competent commissioners (o 
inqaire into the processes and means claimed to liavo been discovered by 
Dr. J. T. Barctaj, for prevaiting the abrasion, counlerfeiting and deleriora- 
tion of Ibe coins of the United Stales, who are to report to the Depart- 
ment OB to the valae of the alleged discovery. An appropriation of 
$2,500 was also made to cany on Che expeiimenta at the Fbiladelphia Mint- 
In accordance with this resolution, the Seerotarj of the Treasury appoint- 
ed FroicsEors Kobert Sogers and Yethake, of Philadelphia, (o examine and 
tvport upon the plan in question. 

The memorialist, in his papers submitted to the Finance Committee of 
Congress, slates " that he discovered many years ago a process, by means of 
which a portion of the precious matal may be ^wlracted from gold and 
silver coin at the cost of a fraction of a cent for every dollar's worth thus 
withdrawn — the appearance of the coin being so little affected by the operar 
tion, that aboat one.tenlh of its value may he abstracted in such a manner 
diat the fraad eannot be readily detected by the nnaidcd senses." The Dr. 
on ascertaining this process in the coarse of bis chemical experiments, and 
seeing how dangerous it would prove if generally known, set about finding 
a process which could prevent reduction in the valne of our coin. Alter a 
tones of cspeciments, he clums to have "discovered certun means, which, 
if adbpted at the Mint, wonid materially diminish the liability of subsequent 
coinage to such fraudulent praeticea," and has at last matured a process of 
a remedial nature, to such a degree, that if it does not render the ctnn ab- 
solutely insusceptible of reduction, will at least so far diminish its liability to 
such a process, that the rate of reduction would be eo small, and the risk of 
detection so great, as virtually to gnarantee its immunity. 

The memorialist also claims to have discovered a process of mintage by 
which successfiil counterfeiting will be rendered improcticflblo and unremu- 
nerafiye. But what is most worthy of consideration, he claims to have dis- 
covered a means by which it is practicable by a certain process of depletion 
and compensation connected with electro metallm^, to abstract one-half of 
the precious metal from coin without appreciably diminishing its weight, or 
in the sligbteut degree affecting either its impression, appearance or dimen- 

A correspondent of the New Yoik Commerdal Advertiser slutcs llint the 
memorialist exhibited to the Secretary of the Treasury, and the Finance 
Committee, coins which had been subjected to that process, and which it 
was ascertained hy actual experiment, liad lost half their current value, but 
irhlcb could not be distdngnished fiom other coin. 
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PN THE OABDEHIKG OF STEEL 

" There are few things of which it is more diRcalt to nndentand tho 

rationale than hardening steel ; or iriij (lie Bome operation, of beating red 

bot and plunging into a cold fluid, which hardem Bteel, ehonld soften 

" Some peTBODs will explain eTerythinf , whether thej tindeiBtand it or not, 
and for this also have tbej foiuid, in their own ima^nations, a perfectly 
■atisfaclory answer, and cat the difficult by sajing Bl«el i» condensed bj 
the operation ; but, nnfortnnataly for their iheoiy, the reveise is the fact, and 
instead of being condensed, it is expanded hj hardcning^aa any one maj 
aoon satiEfj himself bj taking a piece of steel u it leares the forge or soril, 
and Sttiiig it exactly into a gange, or between two fixed poiala, and then 
hardening it ; it will then be found that the Btecl will not now go into tbft 
gauge or between tite fixed points. Or let him liTct together a pteoe of steel 
to a piece of iron, filing the ends of both even, so that they nay be exactly 
the same length, then heat diem to a proper heat to harden the iteel, and 
plunge ihem into water, he will find the expsnsire force of the steel has 
nearly Com the liveta out, and that it extends beyimd the ii«n at both ends. 
Any article may be taken with steel on one Bni&ce and iron on the otiter— 
nch OS a joiner's plane-iron in the foiled state — flat on both stirfiices, and 
hardened; and the expansion of the st«d will catue that side to be eoiiTex, 
and the iron side coocate. 

" All Bleel expands in hardening, but that the most which is most highly 
ctyiTerted, and in direct proportion to the amwint of carbon it lecelred in 
that process. No other general mle can be given tor the heating of itoel for 
hardening than this — that it should in all cases be heated as regular as pos- 
(iUa to the lowest t^npentnre at which that panicnlar kind of steel will 
fijwliw, end as little as possible beyond it, temembeciag that the more highly 
couTetted the steel is, the lower the temperatnre ac which it will harden ; 
and that asmall article, such »a a pen-koUe blade, will haidea at a lower 
temperatnre than a more bnll^ one made of the same steel, because die 
amdl article is mon snddeaily cooled. The hardening of rery bulky arti- 
cles, such as the face of an anril, cannot be efibcted in the saoie way aa 
smaller articles, by pluogiog Aeta into water; foe the length of time i«- 
qoired in cooling will be almcet certain to leave Ae middle of the face soft, 
where it is of tho most coneeqnence that it should be hard. Where the auvil 
forge is worked by water-power, they possess the best means of hardening 
them, which is tiiis ; — Tho anTJl properly heated, should be placed iit a 
water tank, face upwards, under a ebnltla connected with the miU-dam ; the 
shnitle drawn, and a heavy and cootinuooa siieacn of water let &U from a 
hdght of ten or twelve feet upon the anvil face, whidi efi^ctnally hardens 
the surface. 

" A led hot anvil plunged into water, wonld, for a time, be surronnded by 
an atmosphere of steam, which would pi«vent its direct contact with the 
cold water, whereby its coolitigwoold be ntarded too much to harden the 
&ee; and hence the advanltge of a. cmtinuous stream of cold watar. 
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Hence, also, the necessity of moving about in the water even articles of a 
pound or two in weight, to remoro them awoy from the steam oa it is fien- 
eratcd upon their suifacoa, and thus promote more rapid cooling. 

"It is a good plan to harden hammer-fuceE, where lliere is a tub and 
watet-tap convcnicntlj near, by plunging the red-hot iiammer, held with tl« 
face upwards, into the water, ao that a stream from the tap may fall upon its 
face. The face of hammers and anvils is ground afrei being hardened, but 
should never be tempered." — Orr's Circle of Oie Sciences, 

HABDENING IBOK AND STEEL. 

A coiRspondent of the London Engineer Journal gives tbe following in- 
teresting memoranda, the reanU of hia experience on the hardening of iron 
and steel : — 

" Hardening steel is a very pocnliar operation, and is one of the greatest 
condogencies in tlio mannfiictnte of orticleB into which it is transformed. 
Under the most carefnl manogomcnt, I liava Been very expensive articles in 
tools and cutlery rendered perfectly useless Ihrongh the seeming caprice of 
the two elements, fire and water ; if such articles had been rubbed in pros- 
siate of potash, which gives the metal a sort of liquid case, I think cracking 
in the water, so common an occurrence with superior articles, wonid be pre- 
vented, porticulariy if the water nsed were soft, and by the infusion of a 
litlle hot water rendered lukewarm. In hardening iron the very opposite 
course should bo pursued ; have the water cold as possible, the harder the 
better; a little quick lime in it would also be an improvement, and if ijie 
iron to be hardened be healed nearly to a white hoat, rubbed with or rolled 
with pulverized pmssiate of potash, a steel surface ia sure to be obtained. 
The use of pmssiate of potash might be a great improvement to the tools 
nsed by miners. Their picks and spades would wear longer if hardened 
vrilh it in the manner I have described. It must be remembered that it ia 
only the anrface of the iron which is affected, and the hardening will not 
penetrate more extensively than the thickness of ordinary tin plates ; bnt the 
resistance is bo snperior to that of iron nnbardened, that it would be a great 
saving in She cost of working-iools. There ia another advantage ; it would 
not^nder the iron brittle, consequently there would not be an increaso in 
breakage, which is of considerable importance to the owners of extensive 
workings,'' 

From another sonrso also, wo obtain the following : — When a piece of 
steel ia crooked, or when some portion^ of it are thicker than others, or 
the whole is very thick, the ordinary process of hardening in water is im- 
practicable, as the piece would crack or twist. For this rcafioo, when ex- 
actness is required in a piece of machinery, it is made of Boft steel, thOQgb 
hardened metal would be prelerablo in most cases. The following process 
doos away with the difficultiBS just menuoned. Let a vessel be half tilled 
with clear water, half with oil ; when the heated piece is blood-red, dip it In 
the upper layer of oil, and as soon as this ceases to boil let it go to the bot- 
tom into the water. This plan gives steel the proper degree of hardness for 
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f machineiy ; it is nnnecesMiy to soften it over a Are, u 

ON BELLS AND BBLL-FODNDING. 

The foUoirmg memoTanda on bolla and bell -fonn ding, is deriTCd horn a 
paper on the above eubject read before Ihe RojaJ Inslitation of Great Brit- 
ain, by Mr. Denison, [ho founder of the bellfl intended for the dock and 
peal of the palace of Westminster, London. 

Tho prohleiQ we were called npon to soItb in making the largeit bell, 
said Mr. D., waa, not to produce u l>ell of any given note, bat to make the 
best bell thai can bo made of a given weight of fourteen tons, which had 
been fixed as the intended weight. Wlien I saj tbe best bell that can be 
made, I meaa a combination of tlie most powerful and moat pleasing aonnd 
that can be got — not, observe, the deepest sound; for we could get any 
depth of note we liked out of the given weight, by merely making the bell 
thinner, larger, and worse, as I shall explain farther presently. All that I 
have to do, therefore, is lo describe the ooservations and oxpeHments which 
led me to adopt the particular form and composition which have been used 
for fhia the largest bell that has ever been cast in England. The resolt is, 
undoubtedly, a bell which gives a sound of a different quality and strength 
from any of the other great bells in England. Of course it is very easy to 
say, 03 some persons have S]iid, that wo have got a clapper so much larger 
than usual, in proportion to the bell, that the sonnd must needs be different 
But the reply to that is equally easy; the bcll-foundcrs always make the 
clapper at their own discretion ; and in order to make the most they can of 
thdr bells, you may be sure they will make tho clapper eiiher as large as 
they dare, with regard to the strength of the l)eil, or as large as they find it 
of any use to make it; because there is always a. limit, beyond which yon 
can get no more sound from a. bell by increasing*! he clapper. In the Wedt- 
ninster bell we found that we conld go on increasing the sound by increas- 
ing the clapper up lo thirteen ewt., or say twelve cwt, excluding the 
shank or liandlc of the clapper, or about one twenty-seventh of the weight 
of the bell ; which is somewhat higher than the proportion found to hold 
in some of the great continental hells ; but two or three times as high as the 
usual English proportion. 

I have said already that jou may get any depth of note out of a bell of 
nay weight by making it thin enoujjh. At first, overylwdy who hears a 
bell, like that which stood at the west end of the Exhibition of I85t, sound- 
ing with Iwonty-nine cwt. very nearly tho same note as our sixteen-ton bell, 
is ready lo pronounce the co.Timon form of bell, with a sound-bow of one 
twelfth or sixteenth of its diameter, a very absurd waste of metal. But 
did it ever occur to them to consider how far they could hear that twenty- 
nine cwt. hemispherical bell ! It could not bo heord as far as a common 
bell of two or three cwt. ; and before you get to any great distance from a bell 
of that kind, the sound becomes thin and poor, and what wo call in beU- 
foimding laiijjuij^c, potty. Up to seven or eight inches, these bells do 
very well for house clocks, 10 be heard at a Itttle diitaneb i hot norfuuK, 
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in my opiDion, caa be irorse than the bells of Ihie shape, two or three IbM 
in diameter, whidi people Eeem to be so fond of buying for the new &^ioDed 
cemeteries : whether from ignorance that they will sound very differently 
on the top of a chapel and in the bell-founder's ehop, or because tlicy think 
a melancholy and nnpleasant sound appropriate, or hccause they want to 
bny their noise as cheap aa possible, I do not pretend to suy. These bells, 
and diin bells of any shape, bear the samB kind of relation to thick ones, 
as the spiral striking wires of the American ciocka bear to the common 
hemispherical clock bells — i'. e., they have a deeper hut a weaker sound, 
and are on^y fit to be heard veiy near. A gong is another instrument in 
which a deep note, and a very loud noiee at a small distance, may be got 
with a emull weight of metal ; bat it is quite unfit for a clock to strike npon, 
noc merely from the character of its Bound, bat because it can only be roused 
iijlo full Tibration by an accumulation of soft blows. Gonga are made of 
malleable boll-motal, about four of copper to one of tin, which is malleable 
when cooled suddenly. The Chinese bells, some of which are veiy lai^e, 
tniiy be considered the next approximation towards the established form; 
fbr they are (speaking ronghljj a prolate hemispheroid, but with the lip 
thickened ; whereby the sound is made higher in pitch but stro.nger, and 
better adapted for sounding at a distance when struck with a heavy enough 
hammer. But still the shape of the Chinese bells is very bad for producing 
sound of a pleasing quality ; and generally it may bo said, at least I have 
thought BO ever since I began beli ringing twenty-four years ago, thot all 
bells of which the slant side is not hollowed out considerably, nre deficient 
in musical tone. The Chinese bells are not concave but convex in the slant 

If yon make eight bells, of any shape and material, provided ihey are all 
of the same, and their sections exactly similar figuras (in tlie matliematical 
sense of the word), they -will sound the eight notes of the diatonic scale, if 
all their dimensions are in those proportions ~ 60, 531, *8, 45, 40, 36, 32, 
30; which aro merely convenient figures for representing, with only one 
fraction, the inverse proportions of the times of vibration belonging to the 
eight notes of the scale. And so, if yon want to make a bell, a fifth above 
a given one, it must be two thirds of the size in SYcrj dimension, unless yon 
moan to vary iho proportion of thickness to diameter ; for the same rule 
then no longer holds, as a thinner bell will give the same note willi a loss 
diameter. The reason is, tliat, according to the general law of vibrating 

plates or springs, the time of vibration of similar bells varies as ■ ■■■■ ' -■■■,-. 

When the bells are also completely similar solids, the thickness itself varies 
aa tho diameter, and then the time of Tibration may be said simply to vary in- 
versely as the diameter. The weights of bells of similar figures of course 
vary aa tho cubes of their diameters, and may be nearly enough represented 
by these numbers — 216, 152, 110, 91, 64,46,33,27. 

The exact tune of a set of bells, as they come out of tho moulds, is quits 
a secondary consideration to their tone or quality of sound, because the notea 
can be altoed a litde either way by cutlang, but tho quality of tho tone-will 
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recQun the same forerer ; except that it geta louder for the flrat two or 
three yean that the bell ia nsed, probably from the particles arranf^ng ^em- 
Reives more completely in b crystalline order under the hajomeriitg, &l is 
well known lo take place even in wroaght iron. 

We may now consider the composition of bell-metal. It is so well known 
to consist generally of from five to three of copper to one of tin, that all the 
alloys of that kind are technically called bell-metal, whateser pnqioBo they 
may ba used for ; jnst as tho softer alloys of eight or ten to one are called 
gnn-metal ; and the harder and more brittle alloy of two to one is called 
specnIum-metaJ. But yon may wish to know whether if has been clearly 
ascertained that there is oo other mclal or alloy which would answer better, 
or equally well and cheaper. The only ones thnt have been soggesled are 
aluminiam, either pure or alloyed with copper ; cast steel ; the iron and tin 
alloy, willed nnion-metal ; and perhaps wo may add glass. The first is, of 
oODiM, out of &e question at present, as it is aboat fifly times as dear a« 
copper, even reckoning by bulk, and much more by weight. I have not 
beard any large steel bells myself, but I have met with scarcely anybody 
who has, and does not condema them as harsh and disagreeable, and having 
in fact nothing to recommend them except their cheapness. Much the same 
may be said of the iron and tin alloy, called imton-nteCal. I have seen also 
some cheap bells, evidently composed chiefly of iron, but I do not know 
what else, and they are much worse than the union-metal hells. It is 
hardly necessary lo aay mnch of glass, because its brittlenesB is enough to 
disqualify it for use in bells : but besides that, the sound is very weak, com' 
pared with a bell-metal bell of the same size, or even the same weight, and 
of course much emallci'. There is another metal, which you will probably 
expect me lo notice as a desirable ingredient in bells, that is silver. AU 
that I have lo Bay of it is, that it is a purely poetical and not a diemical in- 
gredient of any known bell-metal ; and that (hero is no foundation whatever 
for the vulgar notion dint it was used in old bells, nor the least reason to 
believD that it would do any good. I happened to hear of an instance 
whore it had been tried by a gentleman who had put his oivn silver into the 
pot at the bell-foundry, some years ago. I wrote to him to inquire about it, 
and he could not say that he remembered any particular effect. This seemed 
to me quite enough to settle that question. You may easily see for your- 
selves that a silver cup makes a rather worse bell than a cast-iron saucepan. 
Dr. Percy, who had taken great interest in tliis subject, has cast several 
Other small holla, by way of trying the etlect of diiferent alloys, besides the 
iron and tin just now mentioned. Mere is one of iron ninely-tivo, and an- 
timony five. The effect is not very different from that of iron and tin of the 
same proportions, and clearly not so good as copper atld tin ; and I should 
mention that antimony is generally considered to produce an analogous 
effect lo tin in ailoys, bnt always to the detriment of the metal in point of 
tenacity and strength. Again, here is a bell of a veiy singular composition, 
capper SB'65, and phosphorus 11 35. It makes a very hard compound, and 
capable of a fine polish, bnt more brittle than bell-metal, and inferior in 
sonnd even to the iron alloys. Copper 90'14, and alnminiun 9'66, which 



.:i>, Google 



7i ANNUAL OF BCIENTIPIC DISCOVXET. 

nrakM A» alnmiiiDin bear about the same proportion in balk u dio tin 
Qsnall; does, Beemcd mach more promising. Tlie allof exceeds any bcU- 
metal in strength and toughneei, and polishes like gold ; and as was men- 
tioned in the lecture here on alnniinum last year, it is Bnperioi to eTeiything 
Bxrept gold and platinum in its resistance to the lamishing effects of the 
air. This otloj would probably be sn excellent material for watch wheels, 
the reeda of organ pipea, ajid a multitude of other things for which bra£S is 
now uaed — a br weaker and more easily corroded metal, bat as yet much 
clieaper. But for all this, it will not stand for a moment against the old 
copper and tin alloys for betls ; in &ct, it ia clearly the wont of all that 
we have j'et Hied. Here ia also a brass model for casting bells, which is of 
coarse a brasa bell itself, and that is better than the phosphorus and idnmi- 
nimi alloys, though inferior to bell-metal. (These were all ezhiloted, ) So 
much for llic compound metals tiiat have been tried as a snbstitnte for bell- 
metal. But we hare now, through the kindness of M. Derille, of Paris, lite 
opportanity of realizing tbo anticipation formed from the Bonot<onsnea3 of a 
bar of albuniuuin hung by a string, and stmck. He has taken great pains 
in casting a belt of this metal, from a drawing of our Westminster bell, re~ 
duced to six inches diameter. He has also turned tlie BurAice, which im- 
proves the Bound of small bells, where the small nneTenesses of casting bear 
a sensible proportion to ^e thickness of the metal, and in fitct has done every- 
thing to produce as perfect an alnminnm bell as possible, though at its present 
price it can bardly be regarded as more than a curiosity. Bat now for the 
great question of its sonnd. I am afraid [ringing it] that it must be tm>- 
nounced to exceed all the others in badness, as much as it does in cost. I 
cannot say I am much snrpriacd ; indeed I did not expect it to be snccessliil 
as a bell, any more than silver, merely bccanso a bar of it will ring. But it 
was well worth wliile lo try the experiment and settle it. Slill the question 
remains, what are the best proportions for the copper and tia alloy, which 
wo are now quite sure, in some proportions, will gire the atrongest, clearest, 
and best sound possible 1 They hare varied from something less than three 
to something more than font of copper to one of tin, even disregarding Iha 
bad bells of modem times, some of which contain no more than ten per 
cent, of tin instead of from one lifth to one fourth, and no less than ten per 
cenL of linc, lead, and iron adulteration. Without goii^ dirough the de- 
tails of the various experiments, it will bo sufficient to saj that we found by 
irinl, what seemed probable enough before trial, that the best metal for this 
]iuipose is that which has the highest specitic gravity of all the mixlurcs of 
copper and tin. It is clear, however, that the copper now smelted will not 
carry so mudi tin as the old copper did without making the alloy too brittle 
to be safely used. We found that the three to one alloy, even melted twice 
over, had a concboidal fracture like gloss, and was very mnch more brittle 
than twenty-two to seven twice melted, or seven to two once melted ; and 
accordingly, the metal used for the Westminster bells is twen^-two to seven 
twice melted ; or, reducing it for convenioiico of comparison to a percentage, 
Iho tin is 341 of the alloy (not of the copper), and the copper 76-86. This 
twen^-two to seven mixlai«, or even three and a half to one, wliicb is prob- 
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abty tbe best proportion to me for belle mado at one melting, is & much 
"higher" metal, as they call it, than the modem bell-founders, either Eng- 
lish or French, generally use. As there is no great difference in the price of 
ihe two metals, the reason why they prefer the lower quantity of tin is, that 
it makes the belis softer, and therefore easier to cat for tumingi which is ob- 
vioQsly a i-ety insufliciont reason. I advise evety body who makes a con- 
tract for bells, to Btipniato that they shall be rejected if they aro found on 
analysis to contain less than twenty-two, or, at any rale, twenty-one per 
cent, of tin, or more than two per cent of anything bnt copper and tin. 

Analgiii o/teseral Bell-Meiai*. 
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COATfKG ISON WITH GLAS3. 

Mr. T. G- Salt, BLrtoingbam, G. B., has patented a method of enamelling 
cast iron, or coating it with glass, by tlie use of pounded enamel or glasi 
appli[^ to the surface by means of gum water, or other adKesive matter, and 
afterward* fused. The surface of the cast iron is first cleaned by turning, 
Gling, scouring, or otherwise; and then is applied a thin coating of gum vi»ter 
or other adhesive solution, by sponging or brushing upon tbe said snrfaoa. 
Whila the surfiLco is still damp, the powder described as mixture No. 1, la 
dusted on the snrface. The article is then heated until the powder fuse*, 
when a uniform gray vitreous surface is produced. If a white anrface is re- 
quired, a second coating of the adhesive solution must be given, and the 
powder described as mixture Ha, 2, is dusted over it, and the article is again 
heated until the composition fuses. 

MlXTCDE No. 1. — O.tide of lead, 20 lbs. ; boracic acid, 20 lbs. ; cutlet,* 
60 lbs. ; soda, 3 lbs. 6 ozs. ; nitre, 1 lb. 2 ozs. ; oxide of manganesa, 9 ozs. 
-= \0i lbs. 13 ozs. 

Mixture No. 2. — Sand, 25 lbs. ; cullet, 30 lbs. ; oxide of load, 50 lbs. ; 
soda, 5} lbs. ; nitre, 4 lbs. 10 ozs. ; white arsenic, 3| lbs. ; oxide of anti- 
mony, fij ois. = 119 lbs. lOS ozs. 

These materials are pounded and intimately mixed, aid then fused. The 
result is an enamel, which has to bo again pounded, and then tued as de- 
scribed. 

• CuOa, an EngliBh term for broken tlasa. 
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COATING IRON WITH COFFEE. 

A patent has recently been granted in England to a Mr. Tjtherleigh, for 

coating iron with roppor, which is represented as successful in overcoming 

the difficulty hitherto Bxperienced in causing the two metals permanently to 

The principle of the process adopted nnler this patent is analoguus to that 
of soldering, the difterence being that tlie granulated metal used in soldering 
is spread over the eatface of Ibo iron, instead of being merely appliod to the 
. edges which the workmen deBires to unite. Supposing, for example, that 
it is intended to coat a Eheet of iron with brass, the patentee prepares the iron 
by what is technically called "pickling," or cleansing it. He then spreads 
evenly over the surface the common brass solder, and over this lie spreads a 
quantity of borax to act as a flux. The sheet so prepared \i placed in a fur- 
nace heated to the proper degree, aud after remaining in the Are for about 
tea seconds, is withdrawn and permitted to cool, the short space of time 
mentioned being amply sufficient to ensure the union of the metals. Iron 
thus coated has been subjected to the severest tests in annealing, rolling and 
planishing, and has snccessfutly endured them all, the brass being so firmly 
united to the iron that nothing short of actually filing it down is able to 
eifect a separation. By using a furnace with doors on opposite sides, and 
by the adoption of proper machinery, sheets of any size may be thus coated, 
and tiie process may be successfully performed on both sides of the sheet at 
the same time. For coaling iron nails wiili brass and copper, the process 
employed is as fallows : The metal is fused iu a cniciblo or other proper 
vessel, and the flux being added, the articles to be coated are placed in the 
vessel. This method, which is flpphcable to the coating of nails and other 
smaU articles, affords results equally successful with sheets of flat surfaces. 

The advantages of such an invention are obvious. The innumerable 
articles now made of brass or copper may in future, shonll this invention be 
extensively adopted, be made of iron covered with either of those metals. 
Strength, lightness, and cheapness are amongst the principal advantages de- 
rivable from the use of the new mateiial ; and in addition, the danger arising 
from oxidation in the cose of iron may be entirely obviated. 

COATING ARTICLES OF IKON WITH METAI.T.TC ALLOYS. 
An American patent has recently been granted for the above purposo to 
Joseph Poleux, which consists in preparing iron to receive the coating, by 
immersing it in concentrated mineral acids. As soon as the articles to be 
cleansed are immersed in the acid, one, two, or more small pieces of speller 
are dropped among them, or the spelter is passed into the acid with the 
articles. The acid acts at once and rapidly on the spelter, holds in solatiOE 
what it dissolves, and precipitates a film of it on the miimtest portions of 
the iron surfaces the instant the acid has cleansed them, and this film pro- 
tects such portions from any further action of tlie acid while remaining in 
it. "Without the speller, nndiluted acid could not bo used withoat gitot 
vasts and injury to small or thin Brticlea placed in it. The articles are next 
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taken ont, sod, without being washed, dried, or nadergoing nnj other treat* 
meat whatever, are passed mimcdiatelj, though slowtj, iuto the bath of 
Btdted alloj that tonus ibe coating. Mi. Potenx employs mnriatie, nitric, 
or ralphorlc acid, of the ordinaij d^reea of concentration in comiaerM, 
(namely, mmiuic, of Ifl° Beaame ; nitric, 38° Beaame ; and entphttric, 66° 
Beanme, or theitubODts), nidiout dilntioQ. — Scientific American. 

PBESERTA.TITE FBEFARATION FOU COATINQ METALS. 

A pieparation Tor coating; metals,htghly spoken of in the English Mechan- 
ical JoanmlF, consiets of a composition formed by mixing gnlta-pcrcha with 
common resin, tar, pitch, or asphaltnm, and diEsolt-ing (ham in impure ben- 
^ne, or coal naphtha, or other volatile hydro-carbona obtained from bitomin- 
ons Bhalea or Echiats. The metliod pursued in preparing is to diseolre two 
pounds of gutta-percha and four pounds of common resin, or tar, or pitch, 
and one ounce of gnm shellac, in four gallons of coal naphtha, these ingtedi- 
ents being placed in a suitable vessel and heated to about one hundred and 
sixty degrees Fahrenheit, nntil the solids are completely diswJved. Whem 
the compositioit is applied as a paint, coloring matter is added to give tlw 
reqnited tint 

ntntOVED ELASTIC TUBES FOE C0OFI.IKGS. 
A method of making elastic tubes suitable for effecting the junctions of 
[upea exposed to variable temperatures, or of pipes which are otherwise 
strained or reqaired to bend, as the tatie-conplings connecting locomotiTei 
with their tenders, hose fijr ftre-engines, etc., has been patented by Mr- 
James Webster, of Birmingliam, England. The improved tubes are com- 
posed of brass, copper, or other metal or alloy, and in them a series of cor- 
rugations are made in planee perpendicular to the axis of the tnlie, to give 
elasticity to the tube, and permit of its Sexure within eertaiti limits. Web- 
ttex prefers to make the corrugations as deep as is compatible with the 
nature of the metal or alloy of which the tube is made, and so narrow that 
the shoalders between the coimgations shall touch each other on slight 
flexure of the tabes. Tubes made according to this invention ore elastic, 
both lODgitndLnatly and tTansveisely ; that is to say, they are capable of 
elongation and floxuro, within certain limits, without taking a set. 

IMPROVEUKNT IS THE UANUFACTCBS OF UALLEABLE IROK. 
Mr. 8. Fisher, of Birmingham, England, has patented some improve- 
ments in the mamtfacture of anchors, shsfting for mill and engine purposes, 
axles, cranks, and spindles ; and in the furnaces, or muffles, used in those 
operations. The improvements consist in casting the articles named in mal- 
leable iron, and afterwards annealing them in a peculiar kind of mutQo. 
This muffle is built in the reqaisite shape to suit the article to be annealed, 
of lire-bricks moulded to a suitable jbrm instead of using an iron muffle, 
which rapidly bums through. As the lire-brick muffle will last for numer- 
ons annealings, the new process will be ptoductire of great economy in the 
cost of the opeiatiouB to which it may be applied. 
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rantOVED ALLOT FOE TYPE. 
The alloj commonlj used in the manufacture of printing ^pes is com- 
posed of Icaul, tin, nnd antimony. The best melal is, however, imperfbct, OS 
it is conlinuatl;f detcriomting wliilo in a, molten elate bj the evaporation of 
the most important clement, untimonj, which action is taking place during 
the whole time of the manufucture. In order to prevent this change of 
quality, Mr. Beslcy proposes the addition of nickel, copper, metallic cobalt, 
and bismuth, — the nickel and cobalt being the materials used to give hard- 
ness, and tlie copper being the medium by which these substances are 
caused 10 unite with the antimony of the type-metal ; while bj the introduc- 
tion of bismuth, which has the well-knoun property of passing instantly 
from fusion to fixity, the setting of the alloy is expedited. 

SCHETJTZ-8 CALCULATING MACUIKE. 

SpeciTitem of Tables, CaksdaUd, StereomBuMfd, and Printed bt/ Machinen/ 
(Longman & Co.), is the title of a little publication, issued in London dni^ 
ing the past year. Adopting tiiis title as a caption, the London Atheweum 
publishes tlie following axiielo : 

Home eight years ago, wo gave an account of lbs matter at issne between 
the govermnent and Mr. Babbage, as to the first of the calculating machines 
invented by the httter. At that time the patience, energy, and ingenuity of 
two unknown Swedes, Geoi^ and Edward Scheutz, father and son, had 
matuied a plan of ei:ecution which has at Iiut, by the assistance of the Swed- 
ish government, actually produced results. Taking Mr. Babboge's ideas, 
as expluned by Dr. Lardner in the Edinburgh Review for July, 1834, they 
have made their own details, and by the work of their own heads and hands, 
have produced the machine, from wbicli the tables before ua ore calculated, 
and Efereogltfphed^ 

A large part of tho BcientiGe world looks very coldly on this invention. 
They say it is of no use.- that tables could be constructed for a small part of 
the money, as many and as good as the machine would ever make. Dr. 
Yonng thought, we believe, that a portion of what was to be spent on Mr. 
Babbage's machine, invested in the funds, would keep computers enough at 
work to supply tbe place of the machine. This argument was true enoogh, 
after a sort. Mr. Weller, senior, made use of tbe very same argument in a 
manner which m^hl have stopped railroads, if it had been duly weighed at 
tlie time when Stephenson was laughed at for talking of ten miles an hour, 
and was obliged to keep sixty miles on hour to himself What rate conld I 
keep a coacA at, said the veteran whip, for £100,000 a mile, paid in advance. 
The event has shown that the ailment was wrong ; the railroad is what it 
is, and there is much reason to think that tlie telegraph would never have 
been thought of in our day bat for the railroad. On with the work, then 
let every development of thought, and every adaptation of thought, be en- 
couraged and welcomed, even though its ultimate uses — we mean those 
uses which the roan of tho day can see, — were as distant as gravitation and 
lunar distances from the conic sections of the Platonic school of geometers. 
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which were ready to hand when wanted. Tht^e who decry the highwt stone 

tiecaose it supports nothing are fortuimte in one point, — the; will always 
have Bomeching to decry : those who are busy in roifing the next stone will 
find them another job at the very instant the old one it finished. Machinery 
will do anything which symbolic calculation will do, whether eimpty numeri- 
cal or algebraical ; and the highest recent deTelopments of algebra seem to 
point to a time when the details of mere calculation muit be the worit of 
machinery, if fin^il results ate to be actually exhibited. 

George Schcutz, the father, took up the subject in I S34, atler reading the 
■ Edinburgh Review above mentioned. He desieted, after proving the prac- 
ticaljility of the idea by sorao modqla. In 1837, Edwaid, the son, took up 
the plan, and, after a refixsal from the govemmont %o lend any aid, the 
two completed a machine of small compass in 1 B40. This was enlarged, the 
model of the printing part was added, and the machine was exhibited to the 
Swedish Academy of Sciences in 1843, On the certificate of this body, the 
projectors sought for orders (wo mean commissions to construct machines) 
in varioos cauntriea, but without saccess. In 1851, after Buotber inspection 
in the previous year by the Swedish Academy, a new and unsuccessful ap- 
plication was made to the government. A motion for a natjonal recompense 
in tlie Diet was more BDCcessful ; the motion was carried, sulyect to the con- 
dition that the king, after examination, should find the machine complete and 
succeEsful. But the projectors wanted the recompense to complete the 
machine ; and they obtained it on giving security for its return in case of 
fUlore. Fifteen gentlemen ran the risk for the honor of their country. The 
machine was completed, and performed ila work perfectly at the very first 
trials. But the oxpeDditore had ikr exceeded the recompense awarded ; on 
which, at the suggestion of the king, the Diet added another sum of the 
same amount. This was in August, 1854. The iOTentors immediately 
broQght their maclune to England, where it soon excited interest. Mr. 
Gravatt, the civil ongineer, took it up, explained it at the Boyal Society, and 
at the Paris Exhibition. The raadiine was again bron^t to England in 
1856, ^d the publication of the present tables was resolved on. 

While this was going on, Mr. Rathhone of Albany, at the suggestion of 
Professor B. A. Gould, purchased the machine for £1,000, and presented it 
to the Dudley Observalory of that city. 

Great Britain, in consideration of nearly £20,000 expended on an attempt, 
which it would not complete, has the honor of being the groimd on which an 
American mercliant bought the machine which the Swedish Government had 
enabled two of its subjects to make. The idea of finding a purchaser in 
England eeema never to have entered the mind of any one. 

In (he construction of the machine, many parts of Mr. Bahbage's details 
have been adopted, and many have been altered. The calcalalii^ portion 
of the machine, whicli appears in the front of the drawing, eonsislH of a series 
of fifteen upright steel axes, passing down the middle of five horizontal rows 
of silver-coated nimibering rings, fifteen in each row, each ring being sup- 
potted by, and turning concentrically on its own small brass shelf, having 
within it a hole rather less dian the largest diameter of the ring. Bound the 
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CTtindiicd nirftce of Mch ring are engntred the OTdinary namerals from 
to 9, one of which, in each poaicion of Ibe ring, ^pean tn front, so that the 
fnccesHTe ntimben shown in buj horizontal row oT rings may be read trom 
left to right, at in ordinary writing. Th« wpper row eKbibita the nnmber or 
SBBwer reeolting from Ifae calcolation b> tUteon places of fignrea, Che first 
eight of which the mtchtite stereotypes. The nnmberi seen on the second 
row of rings constitate the fiiat order of differences, also to fifteen places of 
figures, if that nomber be required ; and the thir], fonrth, and fiflh rows of 
rings, in like manner, exhibit the second, third and fborth orders of diffbr- 
eiices. Any ivw can be set by hand, so as to present to the eye any number 
ezpreseed according to the decimal Ecale of notatiun ; sacb as the number 
9876543S10567S9, the firet eight figures of whidi, if in the nttemiOBt row, 
would, on being calcnlated by the machine, be immadiB.tely stereotyped Bat 
by simply duuiging a ring in each of two of the vertical columnB, tbo macliine 
csD be made to exhibit and to calcnlata unmbera expressed in the mixed 
■enary BysMm of notation, as in that of degrees, minntee, seconds, and deci' 
mats of a aecond. Thus, for instance, if the resnlt 8T43346873904OS were 
indicated in the upper row of ringi, it would be stereotyped 87 degrees, 48 
minutei, 34-69 seconds. While this process is going on, the argument 
proper Co each result is at the same time also stereotyped in its proper place ; 
nothing more beli^ leqaired for that porpose than to set eodi row of flgui« 
rings to diffeiences previously calcnlated from the proper formula, and to place 
a strip of sheet lead on the slide of die printing ^paratns ; then, by turning 
the handle (to do which requires no greater power than what is exerted in 
turning that of a small bairel-organ), the whole table required is calculated 
and ittreURoiJded a tie lead. By this expression is meant that the strip of 
Imd it made into a beautiful steieo^pe mould, fioia which any nomber of 
■harp ■Ureo^'pa plates can be]m>diiced ready for the working of an ordinary 
printing pKN. At Ihs average rate of woAing the machine, 120 lines per 
hour of u^wncsitB >i>d results are calculated and actually stcreoljped, ready 
tbt die pcBBi. It is found on trial that the machine calcnlates and steno- 
ses, without chance of error, two-and-a4ia]f pagea of fignies in the same 
time Chat a skilful compositor would take merely to set up the types for one 
single page. 

Our readers will, of course, understand tbat tbe machine is not self-act- 
ing. It does not g^ve logarithms, for example, merely for sajiug, Good 
machine, w« waut logarithms. It must be fed both with manual power and 
un'fi calculalion. The seed must be according to the harvest wanted ; men 
do notgrowfigs of diistles, even in a calculating machine. But the return 
is greater than in most harvests ; a very little calculation mi^es the machine 
do an enormous quantity of restilt by help of barrel-orgau exercise. But 
how are errors to be avoided if human fallibility is at the bottom of oil 1 
It is not a matter of course that trron will be avoided ; but caiual errors 
will be avoided. All is right, if the machine is rightly fed ; ali is wrong, if 
it be wrongly fed. Now, error Ihroughoui must be detected ; labor and lead 
therefore may be thrown away, but wrong will never be published tbr right. 

tlia tables consist of a complete five-figuie set of logarithms, with the 
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nsoal four figHTM of primitive number ; there are some small specimens of 
other tables. The figures are, aa they ought to be, punoSy; tbs justification, 
Bs the printers call it, is perfect. The differences are not printed ; the print- 
ing part wns not carried ikr enough for this. 

Calculation by machinery, with results rold by the insentient calculator 
itself, is now an accomplished fact. It does not excite its proper interest, 
because the unfinished attempt of the original inventor has been fbr many 
years before the world. But the time may come when this flrst actual suc- 
cess will be quoted as the commencement of a long and singniar chain of 
adaptations, 

JOKES' SCMMATOB. 

This is an instrnment designed to perform the addition of nnmbers. It 
consists of a circular card, upon which the numerals from one np to one 
handled, ere printed at the points of intersection of a spiral line with a num- 
ber of radial lines (on the instraments constructed are one handred of the 
latter), Ihe iigares increasing in amount as they approach towards the cen- 
tre of the card. The card is bung by a central pin to and behind a light 
circular plate of wood, which hides all of it except a portion which is visi- 
ble through a horizontal slot, extending from the circumference towards the 
contie. Upon the outer edge of this plate, figures from one to one hun- 
dred are printed in legible characters, the tens, twenties, thirties, etc., being 
connected in gronps bj strong lines, and printed in dark cliaru/;tcrB to give 
greater fecilities in finding any desired namber. Surrounding the plate is a 
ring of wood, which is attached to the card, and moves with it around the 
cenHfrpin; in its periphery are one hundred indentations, corresponding 
with the nnmbar of the radial lines, and with the figures printed around the 
edge of the plate. A small index slides in the slot of the plate, its motion 
being coincident with that of the spiral line on the card over which it always 
is, approaching to. Or receding &om the centre, as the card is turned from 
right lo left, or vicewrsa. 

The operation of adding is parfotmed thus : — The iudes ia placed at 
zero by turning the card backwards b; moans of a crank handle intended 
for that purpo o ; the indentation over the figure equalling the amount of 
the bottom line of the column to be added Is brought by the revolution of 
the ring and card just opposite the slot in the circular plate, at which point 
it is arrested by a stop, against which the finger or pencil used to rotate the 
ring strikes, when the index will have moved towards the rantre, and will 
mark the amount of the first line of the column to bo added. The amount 
of the next line being taken, and the ring turned, the number shown by the 
indicator will equal the amount of the first and second lines, and so on. To 
those persons who are not expert in adding, and do not care to become so, 
this instrument will no doubt be usetuL It ia mounted on a near stand, and 
is a much mora convenient and rapid way of adding mechanically, than the 
old way of slipping balla upon wires stretched in a frame, and which no 
doubt is familiar to all. 
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The following is on abstract of a paper on the above subject, lecCDtlj 
read before the Manchester (Eng.) Mechanic's Insticntion, by Mr. Whit- 
worth. The paper commeaced by showing that a general desire ia now ex- 
pressed for some simpler methCHl ot measuring and computing than has 
bidierto been the rule in mechanics and engineering. The fraction^ system 
did very well in the old and cumbrous modes porsned b; mechanics ; but a 
change to soma certain and easy system of measmvment and notation was 
now an abGolute necessity. A decimal system was that now proposed by 
the anlho'' fo'' both lueasuiement and notation, the inch being taken as the 
nnit, and divided into thonsandi. A woritman would very soon team to 
think in ten*, hnndrods and thousands, instead of the present mode of com- 
poling sizes, (fans seeming gtcatersafel; in all kinds of work irtiich are de- 
pendent on accoracy of size, aa the mannikcture ct gtuu and wariike in- 
■tniments ; and iDltch greater accnracf in all descriptioiu of wock. After 
■bowing other advantages to be derived by the general adoptioa of a, ded- 
mal system of mcMure in all eDgioeecing and mechmucal works and esiab- 
Ushments, and pn^toaing that the present measure, or mle of eighths, be 
abandoned for a rule in thousandths, the paper conclnded by showing, 
&om tables exhibited, the nature of the decimal syatem proposed. Mr. 
Whitwordi then showed Mveral metal specimens of cicterea] and internal 
ganges and sizes, arranged to a nicetj, equal to I-S.OOOths of an inch, on 
the system prodnced. An interesting discussion followed the reading of 
the paper, in which sental gentlemen toc^ part. Soma mm for adopting 
tl^ plan immedialsly, others Cor appointing a committee to investigate the 
matter, or to report upon the best plan of carrying the method into practice. 
It was aldmaielj moved by Hb. Fairbaim, and carried nnanimooaly, that 
the meetiag pledged itself to the scale of one inch, and that it should be 
divided into one thonsand parts. 

Oa Uu Impmtanct of Intndtidng a Neur onrf Unijbrm &andani of Micro- 
metric MeamrtBieiil. — In a paper on the above subject, before the British 
Assodation, by Prof. Lyont, die author alluded to the great diSlcnliies ex- 
perienced by observers in enumeiMing, rendeting, and even remembering 
the vaiioni kinds of measiu^ now in use in these countries and on the con- 
tinent^ poTtions of the English, Irish, and French inch and line, and dccimul 
parts of the £^nch millimilre. The high figure in the denominator and 
tbe number of decimal phtns were exceedii^ly cumbrous. He (Dr. Lyons) 
would propose that some definite micrometric integer should bo assumed, 
being a determinate port of unity. He proposed that this measure shoald 
be denominated a microline. He did not mean definitely to bind himself to 
the adoption of any standard, but would propose provisionally that the one 
ten-thoosBCdlh part of the English inch shonld be assumed and deooml- 
nated the standard microline pro Itta. He would, however, have his bearera 
bear in mind the present tendency of sdomiflc men towards a decimal sys- 
tem. For his own put be would prefer the French decimal scale. 
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A new Dynamometer (power measiirer) inTcnMd by W. B. Leoiutnl, 

Esq., Sect«t&ry of the American lostitute, ia conBtmcted as follows : A 
square box of cast iron, to the tront and back ptatss of which are auachod 
links for the appliaQCO of (he machine and the power osed, contains at the 
bolloiQ a piece of ordiniuy clock-work, the object of which is to give a con- 
stant re'Olving motion 10 a circular table covered with leather. Kear tbe 
top of the box, on either side of this revolving table, are etiS spiral springs, 
wliich ore fastened to the front and rear platca of the box. Directlf over 
Itic revolving table is u epindle, the two parts (^ which dide npon each 
other, like a telescope, as the power applied dmwi ont the spiral springs ; 
and in the centre of this spindle ia a brass wheel which revolves at rif^t 
finiiilles with the circular trarel of the CaUe. At the extremity of this spin- 
dle is a disc, on which revolving hands mark by proper figures lie total 
amount of strain made by the team. Now attach the team to the front link 
and the machine to the rear one of the box. The parts are drawn asunder, 
thus stnjghtcmng ont the spiral springs, pulling the sliding pordon of the 
spindle and causing the upper brass wheel to pass off of the centra of the 
revolving table, where, of course, it previously was at rest, and to revolve 
itself by the forward travel of the table, which it touches. As this wheel goes 
round, it turns a pinion wheel at the other end of the spindle, and by an ar- 
rangement of one or two cog-wbeels the hands go round the disc, faster or 
slower as more or less power is applied, and a perfectly accurate registry is 
made of the draught of the machine attached. 

EFFECT OF THE DItAIXAGE OF THE LAKE OF HAARLEU. 
The v^ae of the land recovered by Holland from the lake of Haarlem, is 
izicnasing at a rate which insures payment of all th» outlay for the drainage 
in a comparatively short time. Good crops of colza and rye have been 
grown, and the potatoes are exceU»it. Two farms of considerable extent 
■re established ; two lai^ villages are being built, and the district is trav- 
ersed by two good roads. No ill consequences wore experienced from inter- 
mittent fevers, as was dreaded when the surface was tlrst laid bore, and the 
numbeiB of dead fish had no other effect than to fertilize the soil. No object 
of natural history or of antiquity was discovered. Holland has now two or 
fliree parishes more than she bad four years ago. Leyden and Haarlem dis. 
puted possession of the newly won territory ; but the government has de- 
cided that it shall form a district by itself. Amslerdaoi, relieved from the 
danger once threatened by the me^, is layii^ on a et^tply of drinkable 
irater Irom the downs or sand-hills along the sea shore. It is worthy of re- 
mark, that the sources in these hills, though copious and of good quality, 
are most of them below the level of the sea. 

DBADEHIHG WALLS AND CEILIBGS. 
There is no greater naisonce in modem bouses than that of the 
sion of sound through parti-walls. Any practical, inexpensive, and efiit 
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mrauu of deadening sound will be a great boon. Solid walls and solid floon 
transmit Bound in the highest degree. Is thero no remedy 1 The lote Mr. 
Cabitt hnd some trouble at Bolmoml with certain Boors, and lemembered 
that in taking down an old palace floor (manj jeara before) vast qunnciiies 
of cocltle-ahella fell out from betwixt the joists. These had been used in 
plugging. The idea was acted upon. Cockles were dcedgeil, and btcaght ; 
the shells were cleaned, and dried, and nseil, with boneflcial effect. The 
cellular spaces thus produced absorbed sound. Some highly cellular texture 
may be applied fo walls, ceilings, and floors, which shall resist fire and ordi- 
nary decay, allow of finish, and yet deaden sound. Who is to invent and 
introduce such materials ? They may patent the invontiou and make a for- 
tune, if thej will only abate the existing nuisance, and enable ns to have 
solid parti-walls and Bre-proof floors without being compelled to hear what 
is going on up stairs and in the next house. — The Builder. 

OS THE CBEUATION OF THE D£AD, 

An association of gentlemen has b«ea recently formed in London, who 
have pledged themselves to sustain the practice of what quaint Sir Thomas 
Brown apily called " Hjdriotaphia, or Umburial." Those gentlemen set 
forth that they have been moved to take this singular step by many con- 
sidcratioos, of which the most creditable and the roost forcible certainly are 
those which are derived from a. reference to the effect upon the public health 
of the common practice of inhumation. 

They allege that (he gases which are evolved in the process of decompo- 
sition Irom any considerable " necropolis^" or city of the dead, must inevita- 
bly affect injuriously the- atmosphere of the surrounding region ; and since 
it is not possible that any large proportion of the dead of a great and crowded 
metropolis should be interred at a great distance from the place of their 
residence in life — the expense of the transport, and the inconvenience 
thereby entailed npon surviving relatives, making snch transport very bur- 
densome to tlie mass of the middle classes even, and qnita out of the ques- 
tion for the preponderating multitudes of the poor — they insist upon the 
imperatiTe necessity of sucb a general change in our manner of dealing 
with the dead, as shall adequately protect the living. 

That our strong feeling in favor of tho cnslom of interment is not founded 
on any intrinsic instincts of hnman naCnre is sufficiently established, say the 
friends of cremation, by the oscillations of public opinion in regard to this 
matter through many ages and over many lands ; and alAonsh we may 
shrink from the mere suggestion of a change in the established fiiueral cus- 
toms of Christendom, wc must remember that our sensibilities are, after all, 
really eduatiel; and that no consideration of Ibis sort should restrain os at 
least from a calm and quiet investigation of the grounds upon which the ad- 
vocates of a reform in the mode of fnneral obsequies advance their startling 
propositions in favor of consnming in the purifying flames, and preserving 
in sacred vessels, those precious remains of the loved and lost, which W8 now 
conBig;n to the gradual destruction of nature's chemistry. 
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ART IN HATDEE. 
The old corals abornid in ornamental pattema, whioh man, anawara of 
tlieir exietence at tiie time, devised long after for htinself. In an article on 
calico printing, which forms part of a. recent history of Lancnshire, there 
are a few of the patterns introduced, backed by the recommendation that 
they were the most eucccssfnl ever tried. Of one of these, known as "Lone'a 
Het,"'there sold a greater number of pieces than of any other pntlern Over . 
broi^ht into market. It led to many imitations ; and one of the most 
popular of these answen line for line, eavetliat it is more stiff and rectilinear, 
10 the pattern in a, rcccntly-discoveied Old Ked Sandstone coral, the Smilkia 
Pftic/dlgi. The be&ntifnlly'arranged lines which so smit the dames of Eng- 
land, that each had to provide herself with a gown of the fabric which they 
adorned, had been stamped amid the rocks fons of ages before. And it mn^t 
not be forgotten, that all these forma and shades of beauty which once filled 
all nature, bat of which only ^ few fragmenla, or a few faded tints, snr- 
rive, were created, not to gratify man's love of the sesthetic, seeing that man 
had no existence nntil lon^ after they had disappeared, bat in meet har- 
mony with the tastes and faculties of the Divine Worker, who had, in His 
wisdom, produced them all. — Hugh Miller's Taiimony of the Hocti, 

EXTINGUlSHraO FIKE3 ON SHIPBOARD. 

!Dr. James Patton, of Paisley, Scotland, has proposed a plan for extin- 
gnisbing fires on shipboard, by filling the vessel with carbonic acid gas, as 
soon as the crew and passengers are removed upon deck. This can be ac- 
complished, by placing in some convenient part or parts of the vesae!, a lank 
or tanks, containing saper-carbonate of soda, or some other carbonate, and 
ia the interior thereof a glass vessel, containing a due proportion of sulphuric 
or other acid for displacing the gas. The tank should communicate with the 
deck by an opening through which an iron rod could be passed, and having 
openings in the sido tlirongh which the gas might escape into the hold of the 
vessel, the upper opening being closed as soon as the gloss is broken, so that 
the gas might be diffused below. Upon any alarm of tire, all being mustered 
upon deck, the carboy in the interior of the carbonate might then be broken 
by the iron rod ; the vessel would fill in a few minutes with fixed air, ex- 
tingnishii^ the file at the same time, so that there would not be the smallest 
danger unless it had penetrated the deck previously. The above may be 
verified, by taking an air-tight deal box, a tumbler, or any conveiuent air- 
tight vessel, placing a quantity of super-carbonate of soda at the bottom, 
with a tube roncbing (o the top, then, filling the vessel with cotton, or other 
combustible, ignite, and while combustion is going on, poor a little vinegar 
or other acid in the tube upon the soda; the fire wiU instantly be extin- 
^ished, evcu though there is no covering over tho vessel to retain the gas. 

EXPERIMENTS IX AEROSTATION. 
At a recent meeting of the French Academy, Marshal Vailhmt gave an 
account of some trials made at Viocenn«B in the spring of 1855, under the 
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direction of the engineer coipa of tin Prendi army, to ascertain, if it were 
possible, 10 maintain a balloon five or six handred metres almve a fortified 
toim, and, if go, to cause incendiary or fulminating balls to foil. Kotliing 
iras Buccesefdl, and the commission, oftcr the expenditure of much money, 
gave up the project 



FOBMATIOS OF THE CHmESE CONCEKTEIC IVOET BiXLS. 

The Ker. W. C. Milne, in his roc«nt work oa China, tbos explkinl tht 
mystery of curved concentric ivory balls, — ten, iwolye, or moro, cut ont^ one 
within the other : 

It has long puzzled people bow m intricate a piece of workmanship is 
^bricated. It has been conjectured, diat originally they are balls cat into 
htdres, so strongly and nicely gumined or cemented together that it ii 
impossible to detect the junction. And I have seen it deliborately stated, 
tliat attempts have been made by some to dissolve the nnion by soaking and 
boiling a concraiCrlc ball in oil, — of course, to no purpose. The plain solo- 
(ion, obtained bj mysdf from more than one native artist, is the (blloving : 
A piece of ivory, made perfectly ronnd, has sevcnU conical holes worked 
into it, Eo that their several apices meet at the centre of the globnlor mass. 
The wotlmian then commences (o detach the innermost sphere of oil. This 
is done by inserting a tool into ear^ hole, with a point bent end very sharp. 
That instrnment is so arranged as to cat away or scrape the ivoiy through 
each hole, at equl-dlstances from the surface. The implement works away 
at (ho bottom of each conical hole successively, until the incisions meet. In 
this wny the innermost boll is separated; and to smooth, carve, and orna- 
ment it, its various faces are, one after the other, bronfrht opposite one of 
the largest holes. The other balls, larger as they near the outer surface, are 
each cut, wrought and polished precisely in the same manner. The outer- 
most ball of course is done last of all. As fbr the utensils in this operation, 
the size of the shaft of the tool, as well as of (tie bend at its point, depends on 
the depdi of each successive ball from the surface. Such is their mode of 
carving one of the most delicate and labyrinthic specimens of workman- 
ship to be foimd in China or elsewhere. These " wheels within wheeb " are 
intended chiefly for sale to foreigners ; and nnmerous specimena annually 
are sent to England and America. 

EXTEBIUEHTS ON IBOK TAKGETS. 

Some experitnents have been made at Woolwich, England, to test the 
power of renstance of timber lined with four-inch iron plates ; the combined 
materials being of the same thickness as the immense floating batteries con- 
structed during the lalo war ; and also to test the durability and quality of 
iron plates manufactured by rolling, as compared with iron turned out by 
the hammer. The target was on immense construction of timber, lined 
with fonr-inch plates of iron, of Ixith descriptions, and the total weight was 
thirty tons. This target was placed on afoundation constructed for the pur- 
pose, and twenty-four rounds of SS-pounders were fi[«d, with Ac fbllowil^ 



u,i„K.,Goot^lc 



KKCHAmca AMD CSBFCL JLBTB. 87 

nmlCa: — The first foarteen roands were fired at s diaUnce of eix hundred 
jaxds, and, after the first few rounds, the timber work gave w»j in seTeral 
diiections. The last ten ronnda wera Gred at a distance of fbnr hundred 
jaids, and the work of destmcdon commenced via thoB coneaEnmated. The 
timber work of the tai^ was completely hrcAen and apiinteced, and the 
plates of iron made by the rolling process vtSK cat up and split, hariag ap- 
parentlj bat little adhesion. The iron plates which had been made bj the 
old process lesisted the solid wronght iron abot much more snccessfbllj, and 
it was appaieiit that these plalefl possessed more adhesive power than the 
rolled plates. Snch was the tretaendoas Cok6 of the cannonade that the 
immense target was forced by the coocnseioB several feet from (he foanda- 
ti4n or box on which it was placed. The last shot fiied was the most effec- 
tive. This shot went completely through the target, timbei-work and iioa 
included. It was the gnbjcct of remark by several practical men that the 
pinciple of comMning timber with iron plates, was, no doabt, the bast tha* 
coald be at present adopted ; bat it was evident frara these experiments tliat 
such plates must be improved npon before they could resist Iho ">"'^ >"' m ^ 
of repeated disdiarges of heavy shot, 

OS THE STKENGTH OF IRON OEDNAITCE. 

During the past year, some interesting trials of the strength of heavy 
orduuice, mannfadnred by Alger, of Boston, ftir the United States Navy, 
have been made nnder the direction of the Bepartmeot. One of a nnmber 
of nine-inch calibre iron guns was selected as a sample for nndetgoing the 
lest required per contract, namely, that they should endure one thoosand 
rounds, of ten pounds of powder, and s projectile of seventy-two pounds. 

The result of the trial was, that the gua in qoastioa stood 1,:>Q0 roimda 
with so slight on effect that it would probabiy endure another thousand, asd, 
■I the rest of the lot were made of tbe same iron, and under preiiealy the 
same drcumstances, they are prestuaed to be of tbe same character. 

OK THE CONBTEUCTIOK OF TaiBrY.flII-IirCH HOBTABS. 

At the last meeting of the British AeaociBtion, Mr. R. MaJlett presented a 
communication on the above subject. The largeat ehells, said Mr. M., with 
few exceptions, used during and np to the late war, were thirteen-inch shells, 
of about 160 or 300 pounds weight, and holding al>out nine pounds of 
powder. Tho depth to which this shell would sink in compacted earth was 
about thirteen feet, but it was incapable of piercing masonry beyond 
eighteen or Iwenty^nches, except by repeated shots, and was fired at a range 
of 4,700 yards. It had ocenrred to him as very desirable that a shdl should 
be thrown at much g(«aier range vrith greatly increased power of demolition 
and penetration; and he come to the conclusion that a shell of less than 
thive feet in diameter would not answer tbe purpose, and he found diat such 
a shell, holding five hundred pounds of powder, would become not so much 
an iostiument by which human life would be taken, as a mine or series of 
mines, transferred into ftirtjflcations, piercing compacted earth to ft deptli of 
fifteen feet, and demoli^ing solid masonry at many times the distance at 
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-which the Bmall conld do. Mr. Abllen then, at considerable length, ex- 
pluned tbo difficalties whicli he had anRounlercd and overcome in the rou- 
■truction of the mortars ho hod completed, capable of liring the above Ghells, 
and the (^abilities of the latter. It was neceesaiy that a mortar lalge 
enough to project such a she)! EhouM be constmcteil in separate piecfs, 
becanso bo large an instrument could not be firged without Bustainiog flaws 
in tbe difficult process of cooling. In bis researches and considemtion of the 
subject, he was' greatly indebted to Dr. Harte for the able manner in which, 
with his profound mathematical abilities, he had aided him. He had also 
considered the general question &f the application of wrought iron to anil- 
lerj, and cnme to a conclusion which would show the improi'emcnt ae re- 
gards the money part of (he question. From a table before the Section tn 
the board, the value of guns of equal weight was mentioned, in bronze, 
wroa^t or caet iron, and Oermaa steel. A gun of say one ton in cast iron 
would costal; in bronze, £10; in steel, £2; and wrought iron bnt £15. 
A gun of WTonght iron would be bat one fifth the weight of ft brouie gun, 
and therefore about foarlifthsof its weight was uselessly put opou the horses 
Bmplojed to draw it. Other elements, such as wear aod tear, and cost of 
transport also remained to be considered. Capt. Blakeley observed, that 
afier the explanations of Mr. Mailctt, it would be annecessory to spend time 
in advocating Iho utility of monster guns. The objection to them lo often 
mentioned was their nnwieldiness, but those wbo bod witnessed the applica- 
tions of Mr. Armstrong of water-power woald perceive that they conld 
easily bo moved by that means. The difficulty of constructing large guns 
on account of the greatly-increased strain to which thej were subjected 
was also an objection; but it was shown that those difflcnlties could be 
overcome. His (Capt. Blakeley's ) plan of constructing large guns offered 
very slightly from that of Mr. MaJlett. The interior of the gun was made 
of cast iron, because of its small cost, and placed ou it were rings of wrought 
iron, at a white heat, hammered together. A uiue-ponndcr coustructed on 
this principle had been tested at Woolwich, and 1 &B rounds were fired, the 
gun being loaded to the muzzle, and those who conducted the experiment 
declared that it was the strongest gun they bad ever witnessed. Mr. Fair- 
bairn had never seen a more perfect piece of worltmanship than Mr. Mallett's 
very ingenious gun, and it only remained to prove, by actual experiment, 
whether it would succeed. He was of opinion, after much considcrolion of 
the subject, that cost iron of the best quality was the most suitable material 
for the construction of guns. Mr. Hennio attributed the circumstance that 
the Russian guns were enabled to fire two or three thousvld proof rounds to 
the fact that they used superior metal in the construction of their cannon- 
He was inclined to think that cast iron was better than wrought iron, 
owing to the great difficulty in the forging of wrought iron. 



The new steam-frigates recenUy added to the United States Navy have 
been armed with the new ordnance introduced by Commander Dahlgren, 
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■Lod consists of nine, ten, aad eleven inch sbdl'giiDs, of great wdght and 
isnge. The introduction of iheso shcll-gnQS to the exdueion of shot, says 
the Stcretary of the Navj, in hia last report, was by no means inconeiderately 
or liastily made. It wna snggostcd by Commander Dalilgren, in 1850, tlint 
ho could " exerdse a greater amount of ordnance potoer teilh a pifeti weight of 
metal, and with more safety to thoae who managed the gun, than any other 
piece then known oflikt loeight." 

Commodore Warrington, ihen at the head of the Bnreaa of Ordnance, 
ordered the gnn proposed. 

The proving and (eating continned during tbe years 1853, 1853 and 1854. 
Tlio points of endurance and accuracy were Specially examined. The first 
gnn Blood five hundred rounds with bhell and five hnodred with shot, with- 
out bor^ting, and Eubscqnentiy other guns were proved to the exti'eroe, and 
endured 1,600 and 1,700 roimds without bursting. Shells have been adf^ited 
because tbey ore deemed preferable, not because of imy appteheiuiDit that 
shot cannot be used in these guns with peifbct security, that point being let. 
tied by actual experiment. This iact is said to be attcibntaUe to tbedicnmr 
stance of there being thrown into the bieech a very considerable additional 
weight of metal. If, theicforo, it is M any time contemplated to attack the 
•olid masonry tS fortifications several feet in tiuckness, solid shot can be 
used, although recent developmenia in the late Etuopean wars will hardly 
encourage such assButts to be often undertaken. 

During the past year the sloop«f-war Plymouth, under the charge of Com. 
Dahlgren, was ordered to cruise at sea, with a view of testing the efilciency 
and workii^ of the new ordnance. The battery of the sloop consisted of one 
pivotgnn, and several nine-inch guns. A recent report, submitted by Com. 
Dahlgren, stales, that when the ship has no inclination, the nine-inch gnns 
earn be fired ai fast is 33-pouadeiB, hot when the deck is inclined, the work- 
ing of the guns is much retarded ; atill, even at the inclination of eighteen 
d^rees, a well-drilled crew was able to dischai^ shells at intervals of sixty- 
five Becondi, and at an angle of five degrees in tliirty-five seconds. When 
the vessel was on an even keel, the luge eleven-inch pivot guu could not be 
fired so r^idly aa the nine-inch cannon ; but it was woriied mor« rapidly 
iriien the deck of the vessel was inclined seven or eight degitos. At this 
angle, sevenieen shells were discharged in the same time as thirteen from 
^ nine4ncli gana. As a [avot gnn, it was found as manageable as a com- 
mon sixty-four ponnder ; and no difficulty was experienced in making such 
heavy ordnance secure in the most stiirmy weather. 

It is not stated how far these guns cany. The target was placed only at 
1,000 yards distance, bat they can, undoubtedly, send shells much further. 
The large eleven-inch gun weighs, with its carriage, no less than twelve and 
a half tons. 

ON THE MANUFACTDEE OF SHELLS (BOMBS). 

In 1894 the drauand for the ordinaiy castiron shells in England having 
been extremely urgent, many of the more eligible fouuderies of the kingdom 
engaged ia their manu&ctnre ; still, from nunkerous difflculties which are 
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ftlmost inTOriably experieaced by a now maker in producing shelle of tlie 
Teqnired exactness, there was considerable dclaj and mnch disappointment 
experienced, bolli bj the govetnmont and the coQlroetors. 

A new fonndery wna therefore built by government ot Woolwich, and fur- 
nished with a set of apparatoj capable of delivering two hundred tons of 
shot and shells daily, if aaeh should over be roquirod. It is provided with 
fifty horse-power to work the niachinery, eight large cupolas, and every fa- 
cility for cairying on ^o shot and shell manufactons economically. The 
fuel and iron pass in at one side of the establishment ; the rooalda are con- 
veyed by railway from iho moulding area to the vicinity of the cupolas for 
the reception ot the liquid metal, then, without having been removed from 
the carriagH, they arc Conveyed onwards to Uie breaking np and cleaning de- 
partment ; the sheila aro put into the cleaning machine, and the moulding 
boxes with the core spindles undergo a rigid examination before being re- 
turned to the moulding area. The sand also has to be broken up, remixed, 
and sifted by machinery before it is returned to the moulders. The shells 
roll on to the hushing machines, after which, by their own gravi^, they will 
roll along a suiUible rail across the arsenal, out into the river by means of a, 
long tube, and into the hold of a vessel for transportation. 

In one day of twenty-four hours, during the late war, upwards of 10,400 
sheila passed through the machinery, a feat which probably could not have 
been aeeomplishod in any other workshop in tlie world. 

Towards the close of 1854, an urgent demand was made from the Crimea 
for wronght iron shells, an article of peculiar shape, not unlike an immense 
champagne bottle, which it was found impossible to get by contract in suffi- 
cient lime and quantity to meet the demand. In this emergency, a factoiy 
capable of producing one hundred of those shells daily was erected ; it 
covers 30,000 square feet, contains four steam engines, seven steam ham- 
mers, and upwards of forty machines of various descriptjons, many of them 
original and specially adapted to this mannfacture. 

These shells are made ont of a single plate or slab of iron into an article 
resembling a bottle in form, with six or seven heatings ; a remarkable ex- 
ample of what well organized arrangements will accomplish. The shells, 
having to bo of one uniform wei^l, are tamed in a lathe, both inside and 
externally. The lathe-spindle, however, is a hollow trunk, which holds a 
shell at both ends, and each shell is acted upon by a dozen or mora cutting 
tools simultaneously on both aides, and in opposite directions ; thus the whole 
apparatus ia tlirown into a condition of eqnillbrium, and relieved of the in- 
ordinate amount of friction which would otherwise exist, and tba time re- 
quired is reduced in proportion. 

IMPROTED METHOD OF MAKING CAKTKIDGES. 

The following is a description of a new method of making cartridges, re- 
cently introduced into the Royal Arsenal, Woolwich, England : — 

Hitherto small arm cartridges have been made up with several pieces of 
paper (hat were rolled into the proper form, to hold Iho bullet and powder, 
on arrangement which has been found liable to some important objectiont. 
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A few years ago a method of making seamless eu^r bags direct ftom the 
pulp, and without the intermediate slaga of sheet paper having been invcnled, 
an inquiry was made in regard to its applicability fbr cartridges, and it 
having appeared, afler craeful examination, to ofiec Bevcral important ad- 
vantages, more eapeeiallj' vrith respect to strength with a given quanlitj of 
paper, economy, and Blill more in regard to accuracy of dimensions, that 
eystem has, nccordingly been introduced. 

The special apparatus required for the Bmall^^rm seamless cartridge bag 
consists of a number of small perforated moolds, of the same fonn as the 
cartridge b;i^, which are clustered together on the end of a flexible pipe, in 
which a vacuTim is kept np by means of an air pump. Each finger in this 
group of moalds is covered with a worsted slip cover, or mitten, and the 
whole duster is then dipped into a cistern containing the liquid pulp, which 
in an instant is drawn upon them throt^ the ^ency of iha internal Tacuum, 
combined with the external pressure of the atmosphere. The worsted mit- 
tens, with their paper coveting, are then placed on driers of the exact di- 
mensions, that are heated by steam, the whole operation of forming and 
drying occupying aboat a quarter of an hour. 

IMFK0TI3IEBT IN THE MAITOTACTDRE OF G0NPOWDBR. 

A patented improvement, by Henry Hodgea, of New York, consists in 
mixing the ingrediouta or component paita of gunpowder (namely, charcoal, 
saltpetre and sulphui) in their osaal proportiona in the ordinary way, and 
in then patting them into a, soitablo pot or vessel, made of any description 
of metal or earthenware, into which vessel sufficient steam is admitted by 
any suitable apparatus to damp the composition, dissolve the sultpctrc, and 
soften the sulphnr. By these means the saltpetre is more intimately blended 
with the other ingredients than by ordinary processes of mannfacture. 
During this process the composition should be kept well stirred up, to ex- 
pose it as much as possible to the action of the steam, and this may bo con- 
tinued until the wbole of the saltpetre is dissolved, when it is taken out, and 
when sufficiently dry is g;round in the osnal way. 

IMPBOVEMENTS IN FOLrSHIHG AND GEINDING PLATE GLASS. 

' The New York Tribune furnishes the following description of a new 
method of polishing and grinding plate glass, recently put in operation by 
a new company, in New York City. 

The apparatus in question is the invention of Mi, Brongton, improved 
by Mr. P. Burgess. Tbe grinder is a horizontal circular plate of cast-iron, 
ten feet in diameter, and two inches thick. The npper surface is planed, 
and has riba beneath to give it strength. This large plate is keyed on the 
end of a vertical shaft, which is made to revolve at a velocity of forty-five 
revolutions a minute. Two horse power is all that is required. Tho plate 
of glasil to be ground is placed upon Ibo circnlar table just described ; half' 
way between tho centre and tho circumference on adjustable frame of the 
propet weight is placed upon it so as to confine the edges and prevent the 
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plats from alipiriiig away. This frame earries ia ila centra a round tod, 
itanding verlkallj, which la kept in ita place by two ban fastened to tho 
frame of the machioe. This arrangement prevents the frame from moving 
Bwttj, but do«e not pravent it from revolving. There is room on a, circQlar 
table tot four glass plate«, disposed in a similar manner, at a distant^ from 
the cmtre. A trough fUll of sand, with an Bpertare in the bottom propor- 
tional to the quantity of sand required, is suspended above. The machine 
is put in operation by making- the ten feet table revolve. The frames ahove 
being held in their place, the glass they carry is rubbed by the table, and 
the velocity being greater at the circumference of the table than near tlio 
centre, these frames themselves begin to revolve in a contiary direction. 
This motion, which is a result of the liret, has the advantage of regulating 
the friction by successively bringing every point of the glass near the centre, 
when the friction .is least, and near the circnmference where it is greatest. 

The polishing machine is nearly similar to tho grinding machines. The 
only difference is that its upper surface is formed of wooden rings covered 
with felt, which a[« screwed upon the cast-iron table, and that these circular 
rings are ecccotric lo the table, and leave between them parallel circular 
ridges of neafly the same breadth as the wooden rings. The glass plates 
an placed upon this macbiae as npon the other, in exactly the same manner, 
but instead of sand falling on it from a box, oxide of iron or ronge, 
flwrongily miiod with water, is used, and ia applied to the felt with a 

The polishing and grinding of plate glass has, heretofore, been effected by 
manual labor. By tho above described apparatus, a resnlt formerly requir- 
ii^ ten hours of labor, is said to be accomplished in one. 

J0FIJKG>3 IHFBOTED WATEB UETBE. 
At a recent meeting of the InstituUon of Civil Engineers, Hr. T. T. Jop- 
ling described a metre i^ his own invention constructed on the piston princi- 
ple, which appeared to meet the objections hitherto made to diat class of 
metre. It consisted of two measuring cylinders, set parallel to each other, 
with working pistons, — the rods of which projected out of the cylinders in 
opposite directions, carrying at their extremities slide valve frames, for sup- 
porting and oporaling on tho slide valves that governed the ports of the 
cylindera. These meJisuring cylinders were contained in a cast-iron case or 
tank, into which the water to be measured entered nndor a certain pressnm. 
The water thence passed into the cylinders, from wiiich, nfitr having acted 
apoa one or other of the pistons, it made its escape. Through the agency 
of suitable counting apparatus connected with one of the piston rods, the 
reciprocating movamenta of the piston were counted, and thus tho quantity 
of water passed through the metre, in a given time, was indicated. The 
measuring chambers were made somewhat like ordinary steam engine cylin- 
ders, as respected the inlet and outlet ports ; but in one of the cylinders the 
direction of the inlet ports was inverted, in order that the right hand port might 
pass the water to the left hand and of tlie cylinder, and the left hand port to 
Che right hand end. By this means the two pistons were enabled to follow 
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each o&ei in the same diraction, and to maiituia a eontinaom Mream of 
water, without the oee of cranks. The slide valves were pressed np against 
the ports of the cylinder, by means of springs, in order to retain them in 
contact with the faces when the metre was at rest. Thej were free to re- 
main stationary during the greater portion of the progress of the pistons ; bat 
just as ths piston of one cylinder was completing its stroke, one of a pair of 
tappets on the valve frame, carried by the piston rod of that cylinder, woald 
strike against the valve which that valve frame cairied, and altered its posi- 
^on over the porta of the other cylinder, wheroby the direction of the flow 
of water into that meaanring cylinder was reversed. For transmitting the 
reciprocating motion of the piston to the index, one of the valve frames was 
furnished at the back with two ribs, or feathers set parallel to each other, 
bnt one in advance of the other. These feathers acted as teeth, and in llid- 
ing badcwards and forwards with the piston rod, they entered alternately 
the teeth of an escape-wheel, and so drove it round tooth hy (ooth. The 
arbor of this wheel led throngh the water case to the counting apparatns ; 
and thus motion was communicated directly to it, without the aid of pawls 
and ratchet-wheek. ■■ 

Bj this arrangement the metre became a very simple and inexpensive 
madiine, not liable to derangement ; or if injured, it was easily rep^rcd, aa 
the only moving parts were the two valves and two pistons. There was aa 
entire absence of concussion ; the pressure of the head was preserved, and 
being similar within and withont the cylinder, there was no friction npon 
the pistons ; and the water-tight external case or chamber served as a de- 
posit for sand or other extraneoiis matter. 

HEW SYSTEM OF HATCEE PEINnNQ. 

The following commatucatiou on the above subject has been recently pte- 
Bentcd to the London Society of Arts by Mr. C. Dresser. 

The art of natnre printing has been defitied as " a method of prodacing 
impressions of plants and other natural objects in a manner so trnthiol that 
only a close inspection reveals the feet of (heir being copies ; " but this is 
rather the result of its greatest achievement — to as it mei«ly implies print- 
ing from nature, and in. this Ught it will now be regarded. 

Aa this printing from nattire, or " nature printing," is only in one sense 
new, its history may prove interesting uid useful, as this, and this alone, can 
enable us to understand to what extent it is new, and the nature of any sap- 
posed improvements or alterations in the art which may be offered. As far 
back as about 250 years a simple mode of producing impressions of plants ' 
upon'paper was employed by naturalists. The plant, afler being dried, was 
held over the smoke of a candle or oil-lamp, when it became blackened by 
s deposit of soot, al^er which it was placed between two sheets of paper and 
rubbed with a smoothing-bone, which caased the soot to leave the promi- 
nences of the leaf and adhere to the paper. In this way an impression of the 
plant was produced. This method of procuning impreesions was emplojed 
aa early as the year a.d. 1650. 
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In inr Lhmieiu aHadea to impraHioiu taken by Beaael, fhna mMr% 
who, at a later parkid, earned this art one lo a considerable extent. The 
l«af or vegetable ■ubjeet waa prepared \>j being dabbed with printer's ink or 
lamp-black, after which it waa i^aced between two abeeta of paper, and eab- 
Jacted to flat pressnre. Coloring ths impreuiona b; hand waa introdaced 
abODt this time, but not sneeeBsfullj. 

Hitherto all the modea of producing impreBmons of pUnta haro been sim- 
ilar, all inrotrii^ a preparation of the botanical inbject with a black pig- 
BieiLt, and ths ^plication of pressnra to procure the tcansf^. No attempt 
was made to mnkiply the impresaiona produced, a new TegetaUe sulgect be- 
in); need for evety inipreaaioa or nearly ao. 

In 1 833 oatnm printing ^ain appeared, but it anuHinted to a new dia- 

The proctna wag ibo diacorery of Peter Kyhl, a Daoiah giddaimtb. The 
Tsgetahla subject, aiber being thoronghl^ dried, was placed between a plata 
of polished steel and a thoronghlj heated lead-ptate, which wer« anited and 
passed between steel roltera, bj which operation the plant became preaaed 
into the lead, thua producing in thia soft metal a beantUiU eoticav« image ttf 
imlf. 

The next atep was the proposal irf Profeeaor Leydolt, in 1849, via., thai 
ct printing from agalea in each a nunner as to represent themselves in a 
tmthAil manner. The agate is exposed to die action of flooiic acid, the re- 
sult of which is, cortain of the concentxic scales are dec(»Bposed, white othen 
remain unalteied i oAer this the suijace is well washed with dilute hydro- 
chioric acid and dried, then carefaUy blackened with printer'a ink, A piece 
of paper being placed upon the prepared stone and rubbed with a bumisher, 
an impression was produced, the btadt parts being represented white, and the 
while black. This is now overcome bj the surfaces being reretsed : that is, 
the concave snrfoce made convex, and the convex cwicave, which is e^cted 
by caating. 

Dr. Fergason Branson, in 1S51, snggeated Ao application of tiie eleclro- 
^p«, wbidi has unce proved itself to be an esaendal feature in this art In 
1S53, he again made expetiraents. The mode he ad<^>ted was that of taking 
impresaion« upon Britannia metal, with a view of transfering them to atone, 
and after printing in nential tint, to color snch impressions by hand. This, 
however, iWied to produce any practical resullB. 

The next step was taken in the imperial printing ofBce of Vienna, in 1851, 
or early in 1852. The first experiment made there appears to have been 
caating with gntta-percha, aa Dr. Branson had done, but as this material did 
not altogether answer, Andrew Worring propoaed the substitution of soft 
lead, which he nsod as Kyhl had fbrmly done ; the specimens operated npon 
being lace. Professor Haidinger proposed the application of die process to 
plants, mhich snggeslion Worring gladly availed himself of. After he had 
prepared the monlds, in the manner jnst described, he, by the agency of the 
electrotype, produced plates prepared for the printing-press. This process 
waa at once applied to practical purposes, and aevoral botanical works have 
already been illtutraied by his agency. Thia process waa first patented in 
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Amtria in the jmi 1853, aai hiims in Englsnd bf Mmrv. Bndbin7«iid 

There it one oiher form of notiire printing, -riz., that of Felix Abate, of 
Naples, for prodacing repreientittiona of the grain of 'wood at exhibited bj 
Mctions. This process depends in a great measure npon beat 

We have now noticed four distinct fonns of tialnre printing ; the Gnt be> 
ing that in irhich the object was prepared bj being blackened ; Ibe' second, 
the impreaaing of vegetable ottjects into soft metals ; the third, the prepam- 
tion of minerals, so as to render tbem capable of prodncing imagta of them- 
selves ; aitd Che fourth, the preparation of wood, so as to render it capable of 
yielding impressions which are its tme image ; Aese are distinct varie- 

Mr. Henr;' Bradbnrj states that we are indebted to Kuiphof for the ap- 
^ication of the process in ite rude flate ; to Khjl for having first made use 
of steel rollers ; to Branson for the first snggestion of the electrotTpe ; to * 
Leydolt (or the remarkable remits he obtained in the representation of flat 
olgects of mineralogy ; to Hnidtnger for having promptly si^^gested the im- 
jffession of a plant into a plate of metal at the very time the modus operandi 
had been provided ; to Abate for its applicalioQ to the representation of the 
different sorts of ornamental woods on paper, &c. ; and to Worring lor his 
practical services in carrying ont the plans of Leydolt and Haidingcr, In 
this statement he supposes eadi man to have been acqnaintcd with the works 
of those who bad gone before him ; bat it is improbable that this was the 

Mr. Bradbury states that if anything bnt a thoroughly .dried vegetable 
Specimen be placed between tho plates of sofblead and steel, it vrill he spread 
in all directions and distorted to an nnlinjited extent, vrithont leaving any 
itnpreasion in the soft metal, save a most andesirable one ; therefora, the ase 
of Ihoroughlg dried spedmens, and those only, is a neceasity of the process. 
To this drying there is this objection — that the textnre is frequently des- 
troyed. Another objection is, that the necessary pressure fi«qaently shatters 
Ae specimen. 

We shall tiow proceed to notice a new process of " nature printing," in 
that of using natural objects, leaves, or flowers as a printing sur&Fe, and 
printing with them on a lithogri^hic stone, or metallic plata or cylinder, 
and after subjecting them to the nsnal processes fbr rendering them Qt for 
printing, taking impressions in the usual ways. 

The precise mode of procedure is as follows : — 

Iif. The Uthoipvphic procen. " We take a leaf, for example, and care- 
fuliy dab it with lithographic ink. To enable na to coat the leaf evenly 
with ink, B small quantity of the latter is placed on a juece of damp writing 
paper, which rests npon several sheeta of damp paper or cloth, under which 
is situated a warm metallic disc. The ink is spread thinly over (he sheet 
of writing paper, and the leaf to be reprodnced ia placed npon it. The leaf 
is dabbed with the ink dabber, the latter being renewed vrith ink from the 
surrounding paper. The leaf is placed with the prepared side downwards, 
on a lithographic stone which has been previously warmed. A sheet of 
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paper ia then laid over die leaf, Hnd rubbed wiih a eoft pad, which preisei 
the leaf in conlact with (ha etone, and malces the impreggion. The stone 
ia now gnbjected to the osoal lithographic proceBees, as if it were a draw- 
ing. 

2d, Tht tBttaliic plait procesi, printing from a raised metal turface like a 
wood-cut or tgpe. " We take a leaf and prepare it in the iniinnix above de- 
scribed, substituting, however, for the lithographic ink, a composition made 
by melting together about equal qoantities of, ' etching ground,' ' common 
tallcw,' or ' balsam of Judea,' and ' sweet oil,' and for the sheet of writing 
jiaper a porcelun or metallic plate, which plate Is placed over warm water. 
The leaf is now laid upon the metallic plate. A piece of paper is placed 
over the leaf and rubbed aa before. Upon removing the paper and leaf, a 
Due impresgion of the latter is made upon the plate, and all that remains to 
be done is to remove die metallic ground surrounding the impression and 
- intervening between its parts, which is accomplished by the well-ltnown 
etching processea as tiial of employing dilate acids, or by the agency of gal- 
Yanism, the latter being preferable. The plate ia now engraved, and a true 
convcs image of the leaf is produced. The plate may thou be printed from 
as if it ware type or a wood engraving." 

ad. The ordinarg capper plale or cylinder pnxets, the tngraving being con- 
eaee. " Wo take a metallic plate, and thinly coat it with ' etching ground." 
The leaf is prepared by being^bbcd with oil paint, the same as that used 
by artists, which has been spread over a sheet of paper. The leaf is placed 
npon the etching ground, and a piece of p^ier laid over it, which is rubbed 
as before. We now remove the paper, and in about one minate the leaf 
also. Now, where the oil point has touched the ' etching ground,' the latter 
ia dissolved, which is at once carefully wiped off with a soft rag, the copper 
now appearing through where die ground is removed. The plate is now 
washed with soap and water to remove all remaining gi'ease, and then sub- 
jected to the nsnal etching processes. In lliis case the image of the leaf is 
concave, and is printed off by the naual copper-plate printing process. 
When rollers or cylinders are employed instead of plates, the process ia 
rimilar." 

The ordmaty mode of etching by acids does not answer, as before tha 
groand is eaten away sufficiently to enable the convex figure of the leaf to 
be printed from, the finer parts are destroyed by the lateral action of the 
acid. By the electrical etching, however, the results obtained are highly sat- 
isfiictorj. The results from endeavoring to eat off, by the agency of oils, 
" etching-gronnd," from a plate which had been covered with this subslanco, 
the imi^ being concave, are at present uncertain. This method of produc- 
ing similar results seems, however, to bid fair for snccesa, — vii., that of 
taking the impression of the vegetable object in grease npon a sieet plate, 
and etching it, not very deeply, by electricity, then pressing this etching into 
soft copper (as ig done in the preparation of cylinders for calico printers), 
after which the etching on the copper plate or cylinder is deepened by the 
ordinoiy re-etching process. 

A word must be said upon the cost of the process, as this necessarily 
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isflaGDcea the commercial valae of alL discoveries. Respecting the litho- 
graphic method, the whole expense may be said to be th»t of printing off 
the impiessions, as the cost of materials for one transfer of a leaf on to the 
slone ii less than one half-penny, aod the time necesaary for prodncing the 
otLginal flgnre on the stone ia a few minutes. Both the other modes are 
about as speedy, with the exception of the etching, which, occiip)ring rather 
more time, hence ioTolrea a little more labor anil enpense, which is, how- 
ever, more than compensated for in the process of printing from raised cop- 
per figures, as the expense of printing off impreseiuns is io this case ex- 
tremely small, owing to the durability of the blocks employed, iho most 
expensire form of the process must be below that of the process at present 
employed. 

ON AN niFfiOY£D METHOD OF PBEPAEING PRIKTING SUHFACE3. 



This invenaon, by M. M. Chevalier and O. Salivan, of Paris, has for it* 
object to obtain prindng sorfiices as a substitute for lithography and other 
similar methods of printing, the use of which, besides being much cheaper 
than lithographic printing, offers this advantage, that a design consisting of 
B number of different colors can be printed at one nod the same time ; trhils 
in ordinary printing- each color has to bo worked off separately, and entails 
a great amount of labor. 

In carrying out the invention, the patentees take any saitable permeable 
substance or fabric, such as linen, calico, clolh, canvas, or other woven or 
Builable material, or, it may be, a reticulated metal surface, or metallic plate 
or sheet, perforated willi minute holes to impart the required degree of 
permeability, and on this surface they draw or write the desired figures or 
characters in an ink composed of lunp-black, Indian ink, gum, sugar, and 
salt. 

A coating of this ink being applied to the permeable surface io the fonn 
of the design or character or characters required, tbcy next coat the permea- 
ble substance, on the side drawn upon, witli a thin coating or film of gutta- 
percha or of gelatinous material, covering the drawing as well as the other 
part of the permeable material. When the coating of gutta-percha or other 
gelatinous material is dry, the fabric, or other surface, eo coated, is washed. 
The gutta-percha or gelatinous matcral, at that part where it comes in direct 
contact with (he permeable material, adheres firmly thereto ; but at those 
parts covered by the ink, it has no such adhesion, and simply holds to ilie 
ink design. The ink, being readily soluble in water, is removed in the 
wastiing,' and conies avray the gutta-percha covering it ; thus (ho design 
drawn upon the permeable material is now the only pervious part remauiing 
in the surface. 

The back part of the pervions substance or fabric is now to be coated with 
the ink or color or colors required to be printed; and the ink or color having 
been applied, the impression is taken from the face of the fabric or substance 
by pressure in a suitable press ; the paper or surface to be printed being 
placed in contact with the face of the fabric or printjng iutiace, tlie ink or 
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color puces ihrong^ tba pervioDi part, and is thus applied and printed on 
the paper or other eurface reqaircd. 

Instead of applying Ilie ink or color to ths bock of tho penlons malcrial, 
the design in that material may bo plac?cd on a pud containing a rcaen-oir of 
ink or color, by which the ink or color is suppUed by pi«asing it on eadi 
pad ; from which it pusses Ihrongh tho pervious parts of the malerial eon- 
stitniing tho design, to tho paper or Bubsuince olaced on the face of the 
printing surface to roceiva tho impression. 

lUFROVEUENT IN FEINTING PRESSES. 

An apparatus has recently been patented by M, T. Beach, Esq., proprie- 
tor of tlie N, y. Sun, for turning the sheet in priming newspaper?, and 
printing it upon the second side before it leaves tho press, 
now used, is attached to one of Hoe's Cylinder Presses. 

In its operation tliere is no chocking or reversing the ordinary m 
of the press. A double or twin set of Rngers, which shut ag^nst each other, 
■re BO arranged as to grasp the back or tail end of the sheet before it leaves 
the printing cylmder, and after the first impression is taken. The sheet, 
thus held fast while tho cylinder continues to revolve, is drawn in again for 
the second impression, and tlius tho feeding the sheet by hand the second 
time, or fifty per cent, of the labor now required is saved, and, practically, 
the sheet is printed on both sides at onco — two forms instead of one being 
placed upon tho press. 

EENDERING FABRICS FIREPROOF. 

An English patented discovery, by Mr. Maugham, has for its object an im- 
provement in the preparation or monufactore of starch, and consists in pre- 
paring starch which shall have the properly of rendering the fabrics to which 
it may be applied incapable of transmitting flame or fire. For this purpose, 
the starch having been manufactured, is satnrated or mixed with phosphate 
of ammonia, and a small quantity of muriate of ammonia. Tho starch ia 
afterwards dried or prepared, to render it snitablo fbr the maAet. 

After the water ia decanted off at the end of the process nsnally practised 
for making starch, and before ihc starch is dried, the phosphato of ammonia 
is incorporated therewith, in the proportion of 480 grains to one Ounce of 
the moist starch. Tho starch is then to be dried in the nanal manner, when 
it will be fit for tho raariiet, and is to be mixed with water and applied to the 
fabric in tho nanal way. Or, afior the starch has been made by any of the 
usual methods, and has become dry, phosphate of ammonia is added, in the 
proportion of 600 grains of the salt to one ounce of starch, and the ingre- 
dients are then ground together. The starch is now ready for use, and may 
be mised wiih the osnal quanti^ of water, and applied to linen or other 
fabrics in the ordinary way. It is, however, to be observed that the fabrics 
should not be thoroughly dried and then sprinkled with water, nftcr the man- 
ner generally adopted by laiindreases, before ironing, but the fabrics should 
bo partially dried, nnd then rolled laght in a dry cloth, and alloivcd to rc- 
_^ main some time before ironing ; and toprevenl thoironfromslickinE,aliti)e 
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clean tallow or white wan shonM be previonaly added to the starch when it 
ia being mined with the wuter. When starch is to bo used for coarse fabties 
for the purpoBB of rendering ihem flro proof, mnriate of mnmonia may bo 
employed with the phosphate of ammonia, and in that case the phosphate of 
be diminished in proportion to the quantity of mniinte of 
d. 

EENDERING 8TUFF3 WATER-FEOOF. 

The following is a description of a method patented by M. Menoii, of 
Franco, for rendering stnfis water-proof, and yet allowing thorn to remain 
permeable to air. We translate the Fi-cnch measures, assuming the litre 
as a qnart, and the kilogramme as two and a quarter ponnds avoirdupois. 

Take two vessela of a capacity of fivo gallons each ; place in one twenly- 
Cwo pounds of alum ; in the other, nine pounds oleic acid, and one and a 
half gallons alcohol. Stir this misture well,, and pour it into the first vessel, 
taking care lo stir well with a wooden ladle during the mixture, and for ten 
minates afterwards. Let the mixluro stand for twenty-fonr hours, then de- 
cant the oleic acid and alcohol which are floating on top. Throw the pre- 
cipitate upon a felt filter, and press nntil all the liquid is mn out. Take tho 
precipitate from the filler and dry at eighty-six degrees; when dried, powder 
it by rolling it upon a table with a wooden roller. This compound the 
author calls hydTofugine. To use this, dissolve it in 160 limes its weight of 
warm water for woollen staffs, while for linen, cotton, or sillt, 100 times the 
weight will be enoagh. Filter tho solution through linen, and plunge tiio 
staffs to be water-proofed into it ; soak them well, then take them out and 
wring them ; soak tliem a second time, then tako lliem out and dry them 
either in the air or before a fire. Tlie stuffs, when well dried, are impermea- 
ble to water, but not to air. The quantity of hydrofuginc necessary cannot 
be accarately determined, but generally one ounce is enough for two yardl 
of clolh or four of ■muslin. 

M. Thieux, of Marseilles, proposes a simpler process. In two vessels, 
each of o content of twelve gallons of river water, are dissolved, in the one 
three «nl a half ponnds of alum, in the other the same weight of sngar of 
lead. Whan the solutions ate complete, pour the liquids together, hj which 
will he formed an insoluble sulphate of lead, and soluble acetates of alamiiia 
and potassa, mixed with a slight excess of alum. As soon as the liquid has 
become clear, it is drawn off and the stuffs plunged into it; they must he 
strongly compressed while under the liquid, to expel tho air from their pores, 
and then suffered to soak for at least four hours, so as to insure the perfect 
penetration of the liquid everywhere. When withdrawn they are lightly 
shaken, then dried, brushed, and pressed with a hot iron. It appears that 
various specimens of cloth experimented on by a committee, absorbed 
from eleven to seventeen per cent, of their weight of saline matters, and rfl- 
taiaed their original appearance, and their pliability at all temperatures. 
But after immersion in fresh water for twenty-fonr hours, they lost all their 
additional w^ght. As to tho efficacy in this process, there appears to be 
a veiy sorious difference of opinion ; tho conclusions of a committee ap- 
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pcduted to examine It, as roported by M. Jacquelan, an that it is not new, nor 
at good flawBs aunoonced; but it hnd been tried and approved for five 
jeaja by the Lyons and Mediterranean Railroad Company; that the Com- 
mitteo could not lellwhetiiar it was durable or not; its cost waa about twenty 
cents for waterproofing a coat or pair of pantaloons. On the other hand, 
M. Bttlard, known to all, as one of the moat diBtingnialied and careful 
chemista of France, reports that the thinnest woolleu cloths impregnated with 
it are totally impermeable to water after weeks of contact with it, that the 
water evaporates from them, and does not pass through ; that clothes which 
had been soaked for forty-eight houts in fresh water, were as impermeable 
sfierwardu as before; hat that the tranapiration from the skin appears to 
destroy the impermeability, eo ttiat it is probably applicaUe only to exterior 
clothing ; finally, that there is every probability that it is lasting, aa appears 
ftom the certificates. M. BaJard himself testifies that an overcoat worn by 
him for five months, which had been bcalen atid rubbed and subjected to all 
the ordinary usage of overcoats, remained perfectly impermeable. Clothes 
prepared in this way are said to be softer to Ibc touch, warmer, absorbing 
less moisture, drying more quickly, and therefore more durable. 

It would ajqiear, therefore, that tliis process, which is cheap and easily ap- 
plicable, even after articles are made up, is well worth experimenting upon. 
— BuU. Soc. Encour., Stpt. and Dec., 1855. 

WaKrprooJiag Paper, Cimh and Leather. — V. Pierre Hoffman, of Straa- 
booi^i has taken out a patent in England for a new varnish, which, when 
Implied to (he articles named in the above eaplion, render them, it is stated, 
air and water-proof, while at iho same time they keep dty under all varia- 
tions of temperature in ilio open air, are clastic and do not become sticky — 
the latter being a fault common to a number of vamishes. The articles are 
coated with a mixture either of siccative linseed oil and Eulphar, called balm 
of sulphur, or of a mixture of sulphnr with a quantity of siccative oil, gum 
copnl, gum opal, yellow amber, resin, india rubber, and gntta percha and 
with the essences of turpentine or naphtha, etc., these two latter keeping in 
solution the above named substances, which may he mixed aeparately or at 
the same time with the balm of aulphnr. 

The chief featnres of tlie invention consist in the use of the balm of snl- 
phar for rendering fabrics air aod water-proof, and in preparing the balm in 
the following manner : — When the siccative or common drying oil has boiled 
for about two hours, in order to thicken it and separate its mueilaginous 
parts it is left a few days to settle, previous to docantalion ; then ten parts, 
by weight, are taken and snbmitted to slow boiling, during which small 
quantities of floworB of sulphnr are added, and agitation is kept up the whole 
time. When from one to two parts of flowerB of sulphnr have been thus 
flirown in small qaantitioa into the oily mixture, a transformation soon lakes 
place, and the balm of sulphnr now assumes a homogeneous moss of a 
brownish color, cohesive and eUstic, somewhat hke india rubier. The con- 
stituents of this composition or coating are then the following (by weight) ; 
Ten parts of siccative thickened linseed oil, and from one to two paits of 
lulphur in powder. The balm of sulphur, thus prepai«d, is used as the 
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toating, and liqaified either by the action of heat, or by meang of solveiits, 
■ach as spirits of turpentine, n^htfaa, etc. When it ie deeired to obtain a 
harder coating, gallipot gum, yellow amber and resin, etc., may be added. 

Tiie fabric to be coaled is dipped into the material when hot, and in the 
liquid state, from whii* it is withdrawn and made to pass between six 
Bcrapers adjusted transversely above [he vessel, so that any cxceas of the 
material ia removed, and drops into the vessel again. 

To Render Paper Impercioia to Water. — Take twenty-four onnces of 
ainm, and tour ounces of white noap, and dissolve tlicm in two pounds of 
water; in another vessel dissolve two otmecs of gnm Arabic, and six 
ounces of gtue in the same quantity of water as the former. Add the two 
tolations togeth^'. Which is now to be kept warm. Tbe paper intended to 
be mado water-proof is dipped into it, passed between rollers, and dried ; or 
without the nse of rollers, the paper may be snspended until it is perfectiy 
dripped and then dried". The alum, soap, glue and gum form a kind of ar- 
tificial leather, which protects the snrfRCO of the paper from the action of 
WAter, and also renders it somewhat fire-proof 

PEETENTION OF DECAT IN STONE-WOBK. 

The following are recent indentions, introduced or patented ia England, 
and on the continent, for the prevention of the decay of stone-work under 
the various climatic influences to which it is exposed. By tlie employment of 
a solution made of one part by weight of sublimed sulphur in eight parts of 
lioseed oil, heated in a sand-bath to a temperature of 27B degrees Fahren- 
heit, tbe vegetable mucus of the oil is precipitated, the wateiy particles 
evaporated, and their place supplied by the sulphur, which is readily taken 
np by the oil at tbe above temperature. The solution should be applied by 
a common piuDter's brush, until the stone will absorb no more. Stone thus 
indurated becomes almost eqnal to granite in hardness, and, as ^ as a test 
of four years can pn>ve, not only shows no symptoms of decay,bnt actually 
increases in hardness. 

Another invention, patented by Mr. H. C. Page, of London, has for Its 
object the preservation of the beauty, color and value of martiln and stone, 
aa well as their sharpness when sculptured. The following is the process . 
adopted : — The surface of (he marble or stone ia wetted with a solution 
composed of two ports of lime and one part of pcarlnsh. The stone ia then 
exposed to a gradual heat until dried, and, when sufficiently hot, white bees- 
wax is passed quickly over the surface. This should be done two or three 
times should the marble or stone be very poroas ; the stirface should then be 
cleaned while the stone is warm, and afterwards cooled by pouring cold 
water upon it. VBri^;ated patterns or devices in colors may also be pro- 
duced by applying them to the surface according to Iho toate of the onisl, 
and the stone then heated, beeswax rubbed over it, and cooled by water as 
before. Common stone work may bo indurated by dissolving one pound of 
ealdned beeswu in one ffdltm of coal-tar naphdia, and applying the mix- 
9» 
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tore with aa ordinu; painter's bnuh OTet tbe anrface of the stone, which i« 
then cleaned nith pamioe-stono or other fine grit, and dean iraler. 

Bangome's process for preserving Btone, which has received high com- 
mendatlon in Engload, consists in coating the slonc or olher mBtciial lirat 
with a solution of a soluble silicate, and aikrvrsrd sppljing a solution (^ 
chloride of calcium, with a yiew of forming an insolnble silicata of lime in 
Ae body of the stone. In place of a soluble silicate and chloride of calnum, 
other preparalioDS maj be used ; the invention conateting in the q>plicalioni 
in saccession of two Eolutions, which, by mutual decomposition, prodace an 
in insoluble substance, which is deposited in the stmcnire and on to the sni^ 
; face of the stone or other material. It ia claimed that this application not 
onlj prevents new stone from decaying, hut etlectually prevents the further 
decay of that which is already rapidly approaching disintegration. The ef- 
ficacy of this mineral is not confined to Etone alone, but may be applied U> 
briclc, lime, stucco, etc., with equally eSective resalts. 

NEW WATEK-PKOOF GLUE, 

The following is the composition of a new water-proof glue, which is s^ 
to be superior to the well-known " Jeffries' Marine Glue." 

Dissolve one-fourth of a pound of common glne in water the nsoal way ; 
Aen dip into it some clean white paper, sufficient to take it oil up. When 
the paper ia nearly dry, cut it into atrips and put them into a common glue 
pot; add one pound of alcohol, and boil gently for one hour. Then tnko 
out the paper — the only nae of which ia to give the glue more Bntface for 
the action of tlie alcohol — and add one fourth of a pound of powdered gnm 
shetl-lac ; continue die heat, gently stir the mixture until the ahell-lac is dis- 
solved, and then evaporate it to the proper consistence for use. For cement 
add more shell-lac and prepare it thicker. 

Eliaiic Glae — M. Laltemant, of Paris, flnds that by mixing gelatine 
with an equal weight of glycerine, it is rendered permanently clastic, and 
Is preserved liom pntrefaction. This material may he osed for dentist's 
purposes, for printers' inking rollers, &c. 

NEW GOLD TABNISH. 

A beautiful and permanent gold varnish, which does not lose its color by 
exposure to light and air, may bo thus prepared : — two ounces of best 
French garancine to be digested in a glass vessel with six oonces of alcohol 
of epedSc gravity of 0,833 for twelve hours, pressed and filtered ; a solation 
of clear orange-colored shell-lac in similar alcohol is also prepared, filtered, 
and evaporated, nntil the lac has the consistence of a clear sjrnp. It is then 
colored with the tincture of garancine. Objects coated with this liave a 
color which only differs from that of gold by a Elight brawnish tinge. The 
color may be more closely assimilated by a little tincture of safTron. 

MmUii ofSlearic Acid and SheU-lac for Galnaaoplaatic Copies. The best 
material for moolda ia prepared from equal parts of stearic acid and sh^- 
lac. The stearic acid is inelted first, and the shcU-lac is then added in small 
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-fragniGnta ; the mase is heated unlit it becomes ignited. It is Blloired lo 
bora until tlie shell-lac which separates frooi the Stearic acid by Ifae great 
heat, again combines with il. The ignidon ia continued until a drop let 
fait upon a cold metal plate nsceiTea the black lead readilj aJter its solidifi- 
cation. The moss ia poured iulo a paper box, and iw sutface mbbed with 
blact lead. — Pol^t. Notidilaa. 

EXTRACnNG COLORING MATTER. 

L. F. Kcrdj'k, of Sngland, has invented an apparatus for extracting col- 
oring matters, which consiats of an interior case or chamber covered with 
wire cloth and perforated plates, &c., and revolving at a higb volocitj, ia- 
closed in an exterior chaniber or case. The pnlvoriied wood or root is 
placed in the internal chaniber, and rotar7 motion being imparted thereto, 
wBtor ia introduced, and driren or filtered oat by centrifugal force throu^ 
the aides of the case. The inaolable matter remaining behind is removed 
when requisite. The liqaid tlins separated may be passed iaio the material, 
and out through the machine again, and so on, aa often as necessoiy, imtil 
the color is sufficiently extracted from the roots. 

AGEINO UqtJCme. 

Wines and liqaors are in geneial Mieeraed in proportion to their age. 
Varions expedients have been resorted to for giving ro liqtiots "ag*" ™*"* 
r&pidly. In ancient times the wine was placed in skins, and bnng np in Aa 
smoke of a fire, where it would receive a gentie heat. A constant move- 
ment of the particles of the liquid was thus occasioned, and the qnalitiea 
due to age were obtuned in less time than when not expoaed to warmth. 
The mode frequently adopted of late yean to obtain " age " in the least pe- 
riod of time is to pat the liqaora on board of ships, and send them on voyages 
through the tropical climates. The gentle undulations of the sea combined 
with the heat of the atmosphere ia the tropics give both motion and warmth 
to the liquids by which their qualidea are sensibly improved. In other 
words, " ^e " is thus imparted to them, and liquors am increased in price 
in proportion to the number of times they have crosaed the equator. 

An American improvoraent recently patented by Messrs. A. &. A. Wal- 
cott of Bloomfield, N, Y., consists in subjecting the liquors to what may 
be termed an. artificial sea voyage. They place the liquor npon shelves, 
which are gently swung to and fro, the apartment being auitably healed and 
kept dark. Heat and andalatJon are thug conveniently communicated, and 
the deaired " age " is obtained in much less time than by any other known 
method. This improved process continaed for one year gives, it is stated, 
a value to the liquors which requires foar years' time lo attain by the ordi- 
nary means. — Sdenlific Amerkaa. 

CONTRirAKCE TO PREVENT LIQUORS BOILIKG OVER. 

This contrivance, the inveotion of Mr. J. LieUong of WMerbury, Cl, 

oomisu in placing a conical shaped cap within the vessel, said eap having 
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an opening at ita apex, over which a deflecting plate is placed. The whole 
ia so amuiged that the boiling liquid wilt pate up throngh the opening in 
(he apex of tbe cap and striking against the defecting plate, will nin down 
again into the vessel. The liquid is thus effbcCaallj' prevented from passing . 
over tbe sides of 1h« vesseL 

DUaABILITY OF GUTTA PERCHA. 

Some interesting statemenu respecting the dorabiliCj of gatCa percha 
have rcccnCljr been mode public. From an inspection of the underground 
wires of the British Telegraph Company, conducted by Mr. E. Highton, it 
appeared that they bad decaj^ wherever they hod passod near the roots of 
an oak. On examination, tbe root and gntla percha were found to have 
both been attacked by a yellowish white fQitgiis, wiuch had destroyed the 
gutta percha wherever brought into contact with it. This was not Ibund to 
be the case under any other tree, bnt at WiqeIow such wire as has had been 
inclosed in iron piping was found to be decayed, while that in tho ufianl 
wooden (rongbs was sound. Here the desimction was evidently not the 
work of fungi : but Mr. Highton's experiments have led him to the conclu- 
sion that the spawn of the common agaric, and presumably of its congeneis 
also possesses the property of decomposing gutta percha ; and it is said that 
Dr. O'ShatighnesBj has foand the telegraphic wires sent out to India unsei^ 
viceable, on account of the disintegration of their gotta percha envelops. 
Considering how extensively ths gnm has come to be used, these facts most 
be thought to deserve attention. 

mPBOTEUENTS IN TASSINQ. 

At a recent meeting of the N. T. Mechanics' Institute, Professor Mapei 
described a new centrifugal apparatus by which ho bad been cnnhled to force 
the tannic acid through every part of the raw hide by means of centrifugal 
force generated in a rapidly revolving perforated cylinder resembling the 

By the prevailing modes it requires about seventy dap to tan completely 
the average of raw hides, while by the improved process Professor Mapcs 
said that he had succeeded in tanning a calf skin thoroughly in legs than 
fifteen minatee. Tbe process ho used was to place tlie hide around tho in- 
side of the cylinder, and holding it there by means of the centrifugal force 
resnlting from a very high velocity, and then passing a stream of tan liquor 
into tbe centre, which ivas then carried by the centrifugal force against tho 
hide, Bjid passed ihrougli under the intense pressure, after which it escaped 
through the perforated cylinder into a surrounding vat, and was retnmed to 
perform the same journey over again until the tannic add was cxlianstcd. 
Mr. Schulta stated tliat he hod esperimenlcd with the hydrostatic column in 
the tanning of calf skins, and fbnnd that the process produced the most 
positive results, the raw hide being thoroughly tanned in about fifteen inii>- 
ntes — the boght of column being about twenty-five feet. 
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AKTIFICIAI. HARD GEAUT OP LEATHER. 

To giv« any kind uf leather the i^ipeariince of geoaine hard ffraia, J. A. 
Richards, of London, takes a, skin of real hard groined leather, electrotypes 
it, and then bends the plate thus prodnced round a roller or drum, and 
mounts it on a eha(L He then passes the leadier Co receive the hard gram 
appeu-ance undet this roller, nhich is snlgected to gteat preasoK. 

ON TEE XAXVPAUrUOE OF KELF. 

From recentlv-published eatistics we derive the {bllowing infontiation re- 
lative to the production of kelp and its resulting prodacts in Ireland and 
Scotland -. 

The quanti^ of kelp imported into Glasgow is generally abotil six thou- 
sand Ions annually, although it hoe tcached near twelve thousand in one 
year. Of this amount abont s^en thousand tons ore produced in Ireland, 
and the rest in Scotland. The avert^c price of kelp at the several places 
of collection is twenty dollars per Con. The average cost to the manofbc- 
tnrer is twenty-five dollars. The aggregate amount expended umually 
upon this product of the ocean is thus shotvn to be about SSS5,000. 

From these figures some idea may be formed of the value of this mann- 
facture to the inhabitants of the sea coast, and they are well wonby the 
attention of the inhabitanls of the Maine and Kova Scotia seaboard. 

The average amount of Iodine procurable from a ton of kelp is abont 
nine poonds. The salts of Potash, however, constitute a very important 
element in calculating the yield of kelp. Tbe following table gives soma 
idea of the yield of 9,000 tons of kelp : 

9 lbs. Iodine per ton, 81,000 ponndi 

SOOlba Chloride FotuBghiiii per Ion, 4,500,000 " 

ISOlbs. an^ili. Fotuh,pertOB, 1,360,000 " 

800 Iba. mixed Caib. Unr. and Sulph. Soda, called Kelp Salt, 2,700,000 " 

The insoluble residuum which remains after flie exhaustion of the solnbla 
contents of the kelp, and which amounts to abont one half the original 
weight, when mixed with suid is the flux used by the glass bottle makers 
in Scotland, tbo price pajd being generally one dollar per ton. 

AETTFICIAI, WHALEBONE. 

In IS59, Joseph Eleenan, Meissen, Germany, obtained a patent for a 
mode of preparing a substitute for whalebone. The process has recently 
been successfally introduced into New York City. 

Ic consists in taking sticks of the common ratan and soaking them in a 
liquid extract for abont four days, after which they are immersed in a eoln- 
tion of any of Che iron salts, which ^ves the ratan a deep black dye. Sub- 
sequently tbe sticks are exposed in a close vessel, for tbe space of about one 
hour, to the action of steam of about three or fbur atmospheres' pressure, 
and theq thoroughly diied in a furnace or dryii^room at a temperatare of 
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abont 180 degrees, Pah., when they become ready for the impregnating . 
proi^ess. 

The sticks are then placed into an iron cjlinder (capable of standing the 
pressure of at least ten atmospheres), connected by a pipe with an open 
TesscI, containing a varnish made by dissolving 120 paitD of ehe|l-Uc and 
300 parts of bnrgnndy pitch in ninety parts of absolute alcohol. The air 
having been exhausted from the cylinder, the code connecting it with the 
vessel containing the varnish is opened, when the atmosplieric pressure will 
force the varnish into the cylinder and into the pores of the raton. 

The ImpregnaUon of the ratan is rendered more perfect by the use of a 
pnmp for forcing the solacion into the cylindm. The ratan lias now clmngod 
its character, and become baidly distingnishable &om the best quality of 
whalebone, except that it is somewhat more elastic and less liable to splinter 
and breat. It has gained one hundred per cent, in weight by impregnation. 
After being removed from (he cylinders, or impregnators, but little remains 
to be done in the way of drying, polishing, and fitting the ends, etc., to pre- 
pare it for use for umbrellas, parasols, canes, etc., and various other pur- 

The following ia an extract from the specificatioa of an English patent, 
recently granted for preparing cane, in order to render it a sabstitnto for 
whalebone : The cane is first cut by being passed between two circular 
saws, the cane being moved past the saws by two grooved rotters, and it in 
supported by a grooved bed oc guide, on to which it is pressed by a pressing 
roller. The canes having been properly cat on four sides, tbey^are to be 
impn^Tiated with apreparation of animal matter, which is obtained as fol- 
lows : Bones are steeped in a solution of chloride of lime, the bones having 
afterwards been dried, are soAeued by digesting with steam ; they are then 
combined with a solution of alum, and the Rllered liquor obtained is em- 
ployed fcr impregnating the canea, by placing them in a suitable closed 
vessel with each fluid, and subjecting the same to a pressure of ai>ont twelve 
atmospheres. After the impregnated canes have been dried in cun-ents of 
ajr, they are soaked in a eolation of alum, and again dried and finished for 

UUTATION MAHBLE. 

A patent granted to the Penrhyn Marble Company, of Boston, for the 
manufactore of artificial marble, has reference in particular to a method of 
applying the colors by means of a peculiar bath, used in place of tlie ordi- 
nary sise bath, long familiar in the monu&ctare of marble paper. The bath 
patented, consists in a film of Dammora resin floated upon water, which 
may be broken up into any dosired figuroa, by means of a rod or spatula, 
previously dipped into the desired colora. The bath thus prepaied is Said 
to bo more manageable tlian the ordinary one. 

The article lo be " marble ized," which ia generally a surface of slate, ig, 
after being prepared with the ground color, immersed ia the bath, then 
withdrawn, dried or halted in an oven, and then coated with a proper Tamish, 
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Compared with Iho " marbleized iron," thesa objecia are better ii 
of the alone, becanse the iron has to be covered wilh a glass to giTo it the 
slone fiurface, und the tliLckacBa of this transparent coating ahowa itself in 
ceKain cases ; and thej ore mora dnrable, because the different expansibility 
by heat of the iron and gissa, Unallj cansea the latter to cracky and the iron 
then rapidly rusts. The new material in free from both Ihese objections, 
bat, on the other baud, the imitations of carved work cannot be done eo 
cheaply as in the iron. 

A method recently introduced by Mr. Felix Abate, of Naples, for making 
plaster of Fans as hard as marble, and rendering it susceptible of receiving a 
beautiful polish, is oa follows : He places the plaster in a drum tnming hori- 
zontally on its axis, and admits steam from a steam boiler; by this means the 
plaster is made to absorb in a short space of time the desired quantity of 
moisture, which can be regulated with the greatest precision. With plaster 
thus prepared, and which always preserves its pulverulent state, be GUs 
suitable moulds, and submits tlie whole for a shoit time to the action of an 
hydraulic press. When token out of the moulds, the articles are ready for 

The plaster thus prepared is perfectly hard and compact, taking the polish 
of marble. The most delicate bas-reliefs oad highly-finished medals may be 
produced from it with the some perfection as they have in the original. 

THE SALT MANUFACTUEE OF THE DHITED STATES. 
The following comprehensive account of the raannfacture and consump- 
tion of salt in this country was written in answer to a request for the statis- 
tical information it contains, for the use of a committee of the British Parlia- 
ment. Its author is a promitient salt merchant of New York City. 

EximaXed Quantity of Salt Manu/acturfd in the United State), per Annum. 

In the State of MauachDKtts [mostly in TBts built along the leashare), lfl,0[K> 

:u the State of New YorHIOnonilQga County), ■bout 0,000,000 

Q tbe State of reansjivanla lAHeghuy and Klsklmlnstes Hver), SCO.DUO 

•le State of Virginia (Kanawha and Kings H'oikel, 3,600,000 

le State of Kentucky (GooM Creek), fflO.OOO 

le State of Ohio (lluskin)(om,HocHngKJver) ,600,000 

In tlie State of Ohio (Pomeroy and West Columbia), 1,000,000 

In the State of Illinois, 80,000 

Slate of Mich i|[an, 10,«» 

in tlie State of TejtM, iffl.OOO 

in the Slato of FlorMa, 100,000 

Total, 12,8767oO 

Tliere aw salt lakes in the United Stales Territories, — one in thesouili- 
wosterly part of Texas and one or more in Utah, where salt of good quaUty 
is foond in great abundance. 

Nearly all of the salt manafncturcd in the United States is made by boil- 
ing, excepting what is made In Massachusetts, Florida and the Solar Works 
at Oriondaga- 
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The amonat of ■■!( m^abctnred at the SoXai Worki of Onondaga in 
1SS6, was 709,3S1 busheli. The amoiuit of salt menafactiutd in kettles iii 
Onondnga in 1856, was 5,257,419 busheU. 

When the wotke (at Onondaga) aro generally mDiung, they reqnire 
3,000,000 gallons at brine daily, and the eappl; is not lesa than. 2,000,000 
gallons par day for Eix months. 

The Tvella in iho Virginia Salt Springs are about nins hundred feet deep. 
The wells at Fomeroy and West Colambia are from one thousand to twelve 
hundred feet deep. 

The eetimated quantity of foreign salt consumed in the United States and 
Teititories is about I3,&00,000 bnahels per annum. 

The amount or salt (xiasonied ia the United Slates (for varioui nsei) is 
uboat aitj ponnds to each inhabitant. 

The consumption in France is estimated at twenty-one and a half 
pounds ; in Great Britain, at twenty-five ponnds for each inhabitant. 

The cost of manu&cturing salt by boiling in Onondnga. as per estimate, 
during 6vb consecatira yeats, averages about one dollar per bairel of £S0 
pounds. 

The minimnm price of salt at the Onondaga Works in 1849, 1850, and 
1851 was from seventy to ninety cents per barrel ; in 1852, one dollar per 
barrel; In 1853, »l,l2i in 1854, 81,25; in 1855, SI, 30, and in 1856,61,40 
per barrel. 

The solar salt cost^ about the same price to manu&ctuie as boiled 

The solar salt weighs about sevcntj pounds to the bushel (measure). 
The boiled salt weighs about fifly-six pounds to the bushel, varying, how- 
ever, according to the position of tho kettles, to a weight considerably above 
and also considerably -below this stindnrd. 

The duty paid to the State of New York on salt mannfacJured at Onon- 
daga is always reckoned on fifty-six ponnds (this being the statute bushel), 
and covers the expense incnn'ed by tJie Stale for pumping op the water and 
delivering it to the premises of the manufacturers. 

A salt block at Ouonitaga, of the largest size, is made of brick, about 
twelve to tiftcen feet wide, four to five feet high, and forming two parallel 
arches, extending the whole length of the block. Over, and within tbe top 
of these arches, are placed common cast iron kettles, holding about fifty to 
seventy gallons of brine, placed close together in two rows the whole length 
of the arches. A fire built in the mouth of the arches .passes under each 
kettle into a chimney, built gener^.lly fifty to one hundred and fifty feet high, 
averaging from fifty to seventy kettles in each block. A single block with 
one row of kettles is about half this width. 

The quantity of salt made in one of tbeso double blocks in the year (say 
of ragbt roonlhs) averages 20,000 to 25,000 bnsbcls of fifty-six poands. 

The cost of a bushel of salt produced at Kanawha, is about seventeen and 
a half cents. 

The price of freight on a sock of Liverpool salt, from New Orleans to 
Louisville, averages about thirty-five cents per sack. 
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A good portion of the coane hard ealt imported into the XPDited Statsa 
fram the most loiitberl; islands of the West India group, is kila dried, 
eleonsed, groand veT^r fine, and put in small packages for calinarj or dairf 
Dw. Tbe amount of coarse and ^ne salt imported into the United Statea 
Irom fereign conntries during the year ending June 30, 1856, was 15,405,864 
busliels. The amount of domestic salt exported during the jear ending 
June 30, 1S56, wag 696,458 biuheb. The amonnt of foreign salt exported 
daring tbe jearending June 30, 1856, was 126,427 bushels. 

lUPKOVEMENT IN THE MAKUFACTURE OF SALT, 

Where arttficial heat is einployed to produce salt, the brine is placed in 
large kenles, and the fire applied beneath. After the brine baa become rs- 
dnced 10 what is called " strong brine," and begins to crystallize, it is liable 
(d cake up and collect on the bottom of the kettle. It is in part kept clear 
bj attendants, who stir up tbe mixture, scrape it olf, etc. But in nearlj' all 
caite there is some caking and a ptutial discoloration of tbe salt, wbich tends 
to diminish ita selling value. 

An improvement, patented bj J. P. Ilale, of Kanavha, Va., consists in 
&o Dse of two kettles placed one insido tbe other, a space being left be- 
tween. The weak brine is boiled in the lower kettle against which tbe tire 
is applied. After the liquid has boiled down into "strong brine" it is drawn 
off jnto a vat, wbere it remains long euoi^h for its impurities to settle. It 
is then pumped into tbe upper kettle and cijstallized, no stirring being re- 
qoired, as no c^ing or discoloration occurs. The upper kettle is heated b; 
the hot brine between it and the lower vessel. 

Hr. J. L. Hampbre;, of Syracuse, N. Y., has invented an improvement 
in Salt Evaponitora, wbich consihts in an arrangement whereby the heated 
products of combustion from a furnace are drawn, by a blower, through fines 
passing through a closed evaporation vessel below tlie surface of brine, or 
other liquor, and by the same blower are forced back again, tlirougb the ves- 
sel, over tbe surface of the liquor, aud into the diimney of the furnace. The 
heat from the furnace is thus used to effect evaporntioii both below andabovo 
tlie surface of the liquor, and the draft of the chimney ia employed to carry 
off the evaporation. The improvement consists, further, in a scraper fitting 
to the fines below the surface of the liquor, and having a movement back 
and forth ^ong the tubes, to remove the deposit wbich is caused to incmst 
itself npon them by crystallization, and which, if not removed, would pre- 
vent the heat being rapidly conducted to the liquor. 

mPROVEMENTa IN APPAaATUS FOR SOLAS EVAFORATIOK. 
An improved arrangement for evaporation by solar heat, recently patented 
by Mr. Gordon, a d isiingaished engineer of London, consists in employing 
refiecling apparatus, or concentrating or refracting lenses, or both combined, 
in such a manner that the heat of the sun's rays is for hours continuously 
rendered ^plicablo for purposes of evaporating and even distilling fluids. 
The apparatus tbe patentee calls a thermobeliostat, because it collects the 
10 
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mn'g rajs and continuously directs them apon a body placed in or near the 
focus to wtiicK tliQ rajs ara required to converge, the thennohcIio«tat being 
made to l^ecp paco or correspond with Che can's diurnal motion. The 
pDlentee proposes to use the tbennofaetiosCat for the purpose of distilling sea 
water, and obtaining thererrom fresh valer; also for boiling and evaporat- 
ing and generating steam ; and for purposes of cooking, especially in 
tropical climates, aod in positions where tiie sun's heat is great, and where 
it may be difficult or expensive to procure cool, wood, or other fuel for mak- 
ing a. fire, BQch aa at certain lighthouses, in positions little frequented. The 
pn.teiitee states that he prefers reflecting the rays of the Bon to refracting 
them through glass, but describes both. 

UACHINE FOB SOHTIKG IVOKY COMBS. 

In the manufacture of ivory combs Che blanks are generally cut of as 
great length as the width of the elephant's tusks, oat of which they are 
mode, admits. Therefore there is always a great variety of lengths, and 
many of them are so nearly of the some size that it is difficult Co detect any 
difference witljouC comparing them closely, side by side. 

It is dcsimblo in putting the combs up in packages of dozens, more or 
less, to haie all the combs in one package of the same size exactly. The 
only way of sorting them hBrelofon) employed, has been to pick Chem out 
by hand, which is a slow and tedious operation, requiring great practice to 
acquire any considcrablo degree of skill. 

Messrs. Wm. FoskttC and Benjamin S. Stodmon, of Meriden, Conn., 
have recently invented a machine which ia intended to perform this opera- 
tion of sorting, with great eiactneas and despatch. It consisla of a round 
table with a slot or groove cut throu^ around its edge. Said slot is made 
in flaring form, being wider at one end tlian the other. The blanks ore 
placed one at a time, across the head or movement part of the slot ; iJicre ia 
a pointer in the cenlxe of the table, which then comes around and sweeps the 
blank along the surface of the slut nntil a point is reached where the slot is 
wider than the blank, when it falls llirongh. Hoses are aranged beneath 
the slot, into which the diflerent sizes fall, and thus arc separated. 



r IN FLUTES. 

An improvement in fiutea has been recently patented by M. J. Pfaff, which 
consists in placing Che mouth piece of the fluto at right angles to the body 
of the same, so that the instrument may he played upon without the per- 
former twisting his arms and neck into an unnatural position. 

NEW METHOD OF MAKIKG BASKETS. 
The following plan of making baskets has been recently pnlented ; — The 
body of this basket is made entirely of upright splints or staves, without 
braiding in cross strands. These splints are nearly an eighth of an inch in 
thickness, and are held flrmly in place between the two pieces of thin board 
that form Che bottom and the two hoops thatform the top binding or rin, by 
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wrought n^Ii that ps^s tbrough each splint and clinch on the Inside. The 
tvo pieces that form the bottom are placed wiih the grain of each piece run- 
ning at right angles bctosb the other, bo tiiat when the nwls are drircn and 
clinched it prevents their warping or splitting, thus forming a very strong 
bottom, on which the bnskol maybe dr^ged about without danger of breal:- 
jng or wearing out. The rim at the lop h(aag fastened with wrought nails 
that clinch, is very strong, and dues not become loose and let the handles 
slip ont. A flexible wire hoop passes aroand the centre of Iho basket, 
wliich is fastened to e«ch splint, separately, confining them firmly in their 
places at that point. 

PKESEEVATION OF WHEAT, 
Same time since, under the direction of the French Government, 790 
hectolitres {3,175 bashels) of American com were, bj waj of experiment, 
inclosed in two " silos " of sheet iron (large cylinders sank into the ground, 
BO as to form receptacles for com, like the com pits in Algeria) and the 
covers secured with seals. These latter were recently removed in the 
presence of two delegates from the War-Office, to which the com belonged, 
and of the Commission des Subsislanees Militaires, and the com 8al:gecled 
to a strict excmunation, when it was pronounced to be in exactly the same 
Btate as it was a twelvemonth ago. The cost of preaeniag com by means 
of the "silos " does not exceed eOc. (eight pence) per hectolitre (two and 
three-quarter bushels.) 

* NEW HBTBOD OF PKESEKVIN& ECGS. 

A new method of preserving eggs has Iieen saggeslcd by an English 
chemist. By coating the shells of fresh laid eggs with mucilage of gum 
arable, he has preserved them peifbetly good and sweet for several months. 
In Septemlior, 1855, he covered several fresh eggs with two coatings of mn- 
cilogc, and in March, 1S56, six monttis aflci-ffards, the eggs were boiled, 
and found to be sweet and good as when newly laid. By this plan eggs 
may bo preserved in snmmcr for use in winter. One coating of the gum 
arable should be quite dry before the other is applied. A small brush is best 
for the purpose of applying it. 

SIMPLE CONTRIVANCE FOR TRANSPLAISTIWG TBEES. 

Take a sheet of iron four feet square and one-eighth of an inch thick. 
We mnsl suppose one side to be the front ; on the front, therefore, rii'et two 
itroug iron staples, one near, bat not close to each comer. These staples 
must be cleft to admit and embrace the iron sheet ; rivet also two staples be- 
hind, so Ihat a horse, or two or three men. may, by means of ropes, drag 
the contrivance on either side. The tree is to be placed upright on this iron 
sheet, and fastened to it by cords paasod through the fbnr staples; it can 
DOW be dragged over the ground wilhont any shaking, and as it slips over 
the sutface without mnch labor, and as no lifting has been required to place 
the tree on the carriage, very lai^ balls can be conveyed with the tree, thns 
lessening the risk of moving. — Boriicaltariil. 
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EUBOSSED VEKEER3. 

One of the moat usefal mechanicul processes brongtit fonrard of lato, h 
Am of eDibossiag Yeneers for uiykind of omamental wood-work to represent 
elaborate cairinga on wood, and dispensing with that comparatively slow 
and expenaire proceBB. Ths Teneers are pt«pBred according to the iniren- 
tor's peculiar medod, tben placed between dies modenttelj heated, and gab- 
mltted to pcesenre. One of the faces of the wood i«ceiTea die pattern in t»- 
lief, and gives it the appearance of elaborate wood earring. The depresskm 
caused by the dies on the opposite side of iba veneer are filled np with a 
suitable plastic substance ; this being dried, the embossed veneer is ready to 
be glued, or otlierwise attached to the funuture, 

AUTOMATIC LATHE. 



As ingemons and compact automatic latlio, for the production of beaded 
werk of any kind, has recently been invented and patented by G. W. Wal- 
ton and H. Edgarton, of Wilmington, Delaware. 

The cotter head is hollow, and the cnttcra are mounted in sach manner 
that, by a very simple movement, the edges are lemoved from, or brought 
neanr to, the axis of motion, the movement being governed by a c»m out- 
side. This cam may be made in any required form, and the configuradon 
and disposition of the beads are thereby under complete control. The lathe 
executes plain cylindrical and beaded work with great rapidity; all the 
products cat after the same pattern, beit^ precisely uniibnu Ibid regular. 

mPEOVED BREAD KNEADTSQ MACHINE. 

Hard bread or ship biscuit has long been made by machinery, but many 
nnsnccessful attempts have bean made to apply it to the pieparation of 
dougb for soft or family bread. The failures have been so numerous that it 
has been considered quite impossible to make mechanical labor a perfect 
Bubstitnte for mannal labor in this important branch of bread-making. It 
was very desirable to accomplish this object under the ordinary system of 
baking, for the labor of kneading the dongh is excessively severe, and the 
exhausted wot4mian, reeking with perspiration, will ofien remit his exertions 
at the very time they should bo coutiuucd to work the dough effectoally, and 
f thus injure the quality of the bread. The defects of marhiuery applied to 
this operation hare been chopping up the dodgh, or working it short and 
hen^ng it so as to till the life of the flour, instead (rf preserving a certain 
continuity of the mass in combination with a thorough mixing process, in- 
corporating the ^r perfectly, effects which are produced by tlie violent 
action of the bands and arms of the workman in punching, squeezing, draw- 
ing out and doubling np the dough. 

A machine recently invented by Mr. Berdao, of New York City, has been 
operated most successfully, and, it Is thought, will overcome the difBcoUies 
heretofore experienced. 
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It is a stationary cjlinder of wood, open on the top, ten feet long by six 
feet in diameter, in wliich is a iiorizoDtal sh&ft, eo secaicd that the inside 
heads of the cylinder revolTO with it; and on Ihees heads, exlanding acros* 
near the periphery, are iron bars, varying in form, which hare the dnty of 
mixing and thoroughly incorporating the flonr and water as Ihcy revolve. 
This part of the operation irf kneading ig the firet in order after the sponge 
is raised, and is perfonned by the relation of the cylinder ino few minntes. 
After this work is done, another operation commences, which is esecoted by 
an addicionnl cross-bar, vhich is movable and is inserted at the right time. 
This is a ptain plank-shaped affair, which swings on hinges in an eccentric 
manner, and plunges into the doagh at the bottom of the cylinder, cuts off 
and raises up a portion of the dough (ill it posses over a certuD point, 
spreading and drawing it oat ia the act, and then throwing or flapping; it 
down with force, so as to inclose the air and imitate the same motion and 
resnlt accomplished by the workman with his hands and anas. This move- 
ment is continued until the dough is perfectly kneaded, when it is taken out 
by a trap-door, and the msj^hine is road; 10 receive anocbcr batiih. 

IMFKOVED GAS-BUKNERS. 

At a recent meeting of the FrankliQ Institote, Hi. S. 8. Garrignes ex- 
hibited specimetis of bat-wing, fish-tail and Argand burners made of por- 
celain, the Direct being to get rid of the mating, which occurs in metallic 
burners when exposed, thus preventing a perfect combnsCioit of the gas. 

To obviate the corrosion, and expansion of the oriRces of gas-burners by 
heat, he has lately manufactured gas-bnmcrs from aonpstone (steatite), which 
is prepared fur this purpose in a peculiar mimoer. This stone is cut up into 
amall fbur-uded slabs, pnt into hennetjcally sealed ca^ca, and exposed to a 
alow fire until it becomes led hot. Great care ia exerciaed in thus roasting 
tiie stone, because if quickly healed, it will rupture by the sudden expansion 
of small particles of moisture in it. The steatile slabs are exposed to this 
heat for about two hours, slowly cooled, and are then ea^ly tamed to the 
proper shape in a lathe. AAer this they are boiled in (h1 until they Bcqoire 
■i deep blown color, when tbey are taken out, dried, and made to assume a 
beautiful polish by simply rubbing them with a woollen rag. The boring 
of gss-bnmen is an art leqairing great care and skill, as the opening of each 
humor ia formed to consume a certuu quanti^ of gas. 

Oas-bnroets made as described from soapstone are stated to be perfectly 
fire-proof, and not liable to any change or alteration in the size of the boro 
or nature of the material by llie strongest heat produced by the combustion 
of ibe gas. Liebig gives these burners a very high character, and advises 
all chemists to employ them in their laboratories, as they are not affected by 
the largest flames to which (hey may be exposed in ^iplying them to distil' 
lation or other roelhoda of analysis, etc. 

BalcAelder'ii anli-fiickering gai-buner attains its object by means of a circle 
ofmJnute jets of flame around the light. These create an ascending current 
that shield it from the cool cotienC as effectually as the glass chimney of the 
common argand lamp. 

10* 
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VACHllfES FOB FELUTia TBEB3. 

Two machince, the separate iliTelitioiis of M«Mt«. IngenoU and EfarHam, 
•TO now before tho public iDeersoll's machine weighs one bundled and 
fifty pounds. The cutting tool is a straight horizontal saw, projecting out- 
»ido of the frame. By taming a crank, an alternate motion is given to the 
saw, and it is preeaed againet the wood cj a spring, which has to be wound 
up from time to time. The machine is placed on the ground on the side of 
the tree opposite to that on which it has a tendency to faU. The crant is 
then turned, and, after the entire breadch of the saw is in the wood, a wedge 
U placed behind in the cat to pierenc dosing when the tree does not lean on 
the opposite side. The machine being placed on its side, and spnT-wheeli 
being substituted for the bevel wheels which are between the crank eitd tha 
■aw, it is transformed into a machine for sawing logs. Horse power may 
then be applied to it. Ebrsam's machine is all metal. There is a laige 
ring in two half circles, hinged at ono end and keyed at the other, which il 
placed around the tree and firmly held againet it bj a fen long screws. In- 
side this ring is another, which, hy means of a crown wheel cat in it, &ad of 
tk pinion, is made to revolve. This efeond ring carries a gouge or a chisel, 
extending inside to the tree and cdvancing to tho core when the taming 
proceeds. A groove is thus cut around tho W», ajid it ia alleged bypeisona 
who have experimcnied with the machiue, that the wood will not close «a 
the tool as long as six inches remain uncut At this stage of (he operation 
the machine ia taken away, and the remainder is cut with n hand-saw. It is 
absolutely neecEsary with this machine to finish the work by liand ; for the 
tool going around, wedges cannot be placed in tlia groove to prevent its 
clositig ; and if this was obviated by sustaining the tree irom the outside, it 
would break the machine, whoiover way it should fall. 



COHN HU5KIITG MACHITTES. 

John Taggert and L. A. Grover, of Roxbmy, Mass., hare patented, and 

are introducing a machine which, at a moderate cost, seems well designed to 
strip die busks from Indian com very rapidly and efiectoally. The bosks 
are loosened by sowing off the butt of the cob, so close as to grare and per- 
Imps nearly destroy the first row of Ihe grain, and (he loose hosks are then 
readily removed by teeth projecting up through a grate on which the ean 
fall. The ears in tbeir natural state are seized and carried through very 
rapidly and quietly ; and tbe power for the whole is supplied bj the foot of 
the operator. 

Another machine, more effectual and ingenious than the above, has also 
been recently invented by Dr. E. S, Holmes, of Ix>ckport, N, Y. A proper 
description cannot, however be given of it, without disgraiuB. It operates 
not only on the oars broken firom the stalks, but also, by attachment to tbe 
aide of a wagon, it can be made to both pick, husk and place lo a receptacle 
the ears Irom tbe stalk standing in tbe field. 
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BRITISH ASSOCIATION FOE THE PHOMOnON OF SOCIAL BCTESCK. 

Among the interesting end important occtimnces of the pait year, is the ' 
•uceesBful iDQDgnmtion in Great Britain of a " National Association ibr the 
PromodoD of Sotiftl Science." The jH^ject waa doe to Lent Brongham, 
and the initiatorj Btepa for giving it form and subslance, irere taken at a 
private meeting at his hou»e, Bometime in ^le spring ofiait 7ear. The gen- 
eral object of the association is to bring together persons interceted in the 
various ptuis and studies which bare for their end the improvement, pro- 
gress, or h^piness of eociel}', — all philaothropiEts on a large or small 
scale, whether dealing with moral, political or material means of inflnence, 
for the purpose of bringing tbeir information, their themes, and the results 
of their investigations to definite uid preciica) naes. The advantage of com- 
Koed aflbrt in leaehing the public miod in snch a way as to bring a general 
Influence to bear upon special measorefl, and in presenting to the legislature 
those measures prepared in a well-couBidered, practical, and bo to speak on 
authentic form, are apparent enou^. The difficulty of obtaining these ad- 
Vftntagee by a permanent organization, without wholly covering thera Up 
with camljroTis formalities, or losing them in the disputes or jealousies of 
contending theories, are almost equally manifest. 

NiMwithstanding (lie difficulties, the attempt was dedded upon, and the 
(H^nizatioti of the association took place at Birmingham, the first session 
being held on the evening of the 12th of October, 1857. An iaangural ad- 
dress was delivered by Lord Brougham, the first President of the Grenoral 
Association, which consisted of an able review of what had been done pre- 
viously for amciiuration of society, what remained to be done, and. In a cei> 
tain sense, the way to do it. He dwelt particnlarly upon the imporUmt 
beneSdal influences upon le^slation in Greet Britain, which have been pn>- 
duced within the last twenty years, by similar associations of less comprehen- 
eive charactor than that now Inaugurated. Of these he instanced with the 
most particnlarity, pointing out many marked instances of thfai osefiilneas, 
tha Sodety for the Difiusion of Usefbl Knowledge, the Society for the Pro- 
moting the Amendment of the Lstw, and the Mercantile Conferences, by 
which Boards of Trade and Commeroe have in botot^ instances had united 
action, and which have been the means of encoaraging the formation and 
extending the usefulness of those boards. Speaking of the Law Amend- 
ment Society, he sud: — " Since its establishment in 1B44, most of the 
bills iriiich I have Inought forward, and of which many have been passed, 
making a great <^ange in our jurispmdonce,. eiliier originated in tha in- 
quiries and reports of that society's eommiltceE.or owed to the labors and 
authority of that body valuable help towards, first, their preparation, and 

then their adoption Uf the nine lalla which were presented by me 

to the House of Lords in 1B45, and six of which are now (he law of the 
land, tivo of the eix. were suggested bj the society, and another, the most 
important of the whole, and which has entirely cluuiged tiie conrae of proee- 
dure, the Act for the Enamioation of Parties in all Suits, I never coald 
have sooceeded in canyiDg but for the toaetj'a civreqioadeDce with all tha 
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conntj court judgea, and their dirscc aaauimoiu teatimooj ia bvor of tha 
chango." 

On the day after the deliTciy of tbU addresi, the (odetj again met, and 
■everal faonrs vera devoted to (he inuigaral addresses of the " Presidents " 
of the Beveral departmenM into which the awocUtion had been divided for 
bosinesi purposes. Tliese departmbnts were, Jvntprudtiice and Aniendmeiit 
c/lU Law, over which Lord John Rnssell presided ; Education, Sir J. Fok- 
inglon ; Punishnifnl and Btfonnatlm, Mr. HJII, Recorder of Birmingham 
(in the abeenca of the Bishop of London, who had engaged to preside in that 
department) ; Public Heallli, Lord Stanle; ; Sodal Eamorny, Sir Benjamin 
Brodie. 

The addressee of these )H«sidiag offieers were all delivered in the Town 
Hal], hefore the whole asGemhly, hefore tha soclionG had separated to their 
Hiveral meetings, and were geoerally, although prepared for deliver; to the 
individual departments to which their respective authors belonged, of a com- 
pTBhensive though practiral diancier. 

The address of Lord Stanley, of tbe section of pnblic he«I(h, abounded in 
atatiatics, and in ver; able deductions drawn Ironi them. These statistica 
had reference to the conditioiu of living, dieting, and to (he sewage of great 
towns, — the last a most important quebtion ; fot at present we really only 
remove a nuisance fivm our own locality to fix it in that of a neighbor. 
Onr principle is like that of Mohammedan citizens, who, when suffering 
from the plague, only implore Allah to remove the pestilence to some other 
town. The closing portion of the noble Lord's speech is well worthy of 
b«ng read, and remembered. — "Dry and unattractive as sanimry sCudiea 
may appear, they belong to the patriot no less the philanthropist : they 
touch vet; nearly the future prosperity and the national greatness of Eng- 
land. Do not fancy that the mischief done by disease spreading through 
the commnniiy is to be measured b; tbo number of deatbs which ensue. 
That ia the least part of the result. As in a battle, the killed bear but a small 
proportion to the wounded. It is not merely by the crowded hospitals, the 
fiequent funerals, the destitution of families, or the increased pressure of 
public burdens, that you may t«st the sufferings of a nation over which Hck- 
nesa has passed. The real and lasting injory lies in the deterioration of 
race, in the seeds of disease truismitted to future generations, in the degen- 
eracy and decay which are never detected till the evil is irreparable, and of 
which, ereo then, the cause remains often undiscovered. It concerns us if 
the work of England be that of colonization and dominion nbroud — if wild 
hordes and savage races arc to be brooght by our agency under tho influence 
of civilized man — if we are to maintaia peace, to extend commerce, to hold 
our own among many rivals, alike by arts and arms, — it concerns ns, I 
aay, that strong hands shall be forthcoming to wield either sword or spade 
— that vigorous constitutions be not wanting to eudnre the vicissitudes of 
climate and tho laljors of a settler in a new country. I beiievo that what- 
ever exceptions may be found in individual instances, when you come to 
deal with men in the mass, physical and moral decay necessBril; go to- 
gether ; and it would be small sads&ction to know that we had through a 
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Mties of BgM Bncceeal^j reaiated everf eztemal ageocj if we leuned too 
late that that vigor uid energy for which ooit stands confessedlj preemi- 
nent among the races of the world were heiiig UDdermined by a aecret but 
iiresistible agencj, the oflEpring of our own neglect, against wbich *deBC« 
and humanit/ had w&med us iu vain." 

AAer the deliretj of the inaugural addresses, the ssKicistJOQMpanted into 
sections, and attandad to fte cettdag of p^ietB, wid to fiscossiona on appro- 
priate subjects. 
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ON THE IMTEEACnOU OF NATDEAL rOBCES. 

The following lectnre hj Mr. Helmholtz, ProfeaeaT of Phj^iology in (he 
nntvenitj' of Bonn, G«niuuij, tmuUted bj Profaesor TthiIbII, and pub- 
lilbed in the London PhiloBophicnI Magazine, ia an ciceedinglj intereetiiig 
coDtriboCion lo science, and, although of considerable length, will well re- 
paj penual : 

A new conquest of ferj general interest baa been lecentl j- made hj natnral 
philosophy. In the follomng pages, I will endeavor to give a notion of the 
nature of this coQquest. It has reference to a new and nnivenal natnral 
law, which rules the actiotk of natural forces in their mutual relations Cowardi 
each other, and is as influential on oar theoretic views of natural processes u 
it is important in their technical applicalionB. 

Among the practical arts which owe their progress to the development of 
the natural sdences, fram the conclasion of the middle ages downwards, 
practical mechanics, aided bj the mathema^cal science which bears iha 
same name, was one of the most prominent. The character of the art was, 
■t die time referred to, naturally very different from its present one. Sur- 
prised and stimulated b; its own success, it thonght no problem beyond ita 
power, and immediatelj' attacked some of the most difflcnlt and complicated. 
Thus it was attempted to bnild aniomaton figures which should perform the 
foDctions of men and animals. The wonder of the last centuiy was Van- 
canson's duck, which fed and digested its food ; the flate-player of the same 
artist, which moved all its fingers corroclly ; the writing boy of the older, 
and [he piano-fbrte player of the younger Droz : which latter, when perform- 
ing, followed ita hands with his eyes, and at the conclusion of (be pieco 
bowed coarteoualy to the andience. That men like those mentioned, whose 
talent might bear comparison with the most inventive heads of the present 
age, should spend so much time in the conatroction of these fignrca, which 
we at present regard as the merest trifles, would be incompcclienaible, if 
they had not hoped in solemn earnest to solve a great problem. The w^i^ 
ing boy of the elder Droz was publicly exhibited in Germany aomo years 
ago. Its wheel-wot^ is so complicated, that no ordinary head would be suf- 
ficient to decipher its manner of action. When, however, we we informed 
that this hoj and ita constructer, being suspected of the black art, lay for a 
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time in the Spanish Inquisition, and witli difflcnlty obtajned their freedom, ttb 
may inter ^ax in those days even such n toy appeared great enough to ex- 
cite doabts OS to its natniBl origin. And though these artists may not hare 
hoped to breathe into the creatnre of their ingenuity a sonl gifted vith moral 
completeneaa, still Ibeni wete many who would be williiig to dispense with 
tiie moral qnalities of tbeir eerrants, if, at the same time, their immoral 
qnalities could also be got rid of; and accept, instead of Che matabililyof fleeh 
and bones, serriceo which ahontd combine the regnlari^ of a machine with 
the durability of tirass and steel. The object, therefore, which the inTentive 
genios of the past century placed before it with the fullest earnestness, and 
not as a piece of amusement merely, vaa boldly choGen, and was followed 
up with an expenditure of sagacity which has contribnted not a little to 
enrich the mechanical experience which a later time knew how to take ad- 
vantage of. We no longer eeek to build machines wliidi shall fulfil the 
Aouaand serrices required of one man, but desire, on the contrary, that a 
machine shall perform one service, but shall occupy in doing it the place of 
a thousand men. 

From tbese eSbrls to imitate living creatures, another idea, also by a mis- 
anderstBiidiug, Eecms to have developed itself, which, as it were, formed the 
Dew philosopher's stone of the seventeenth and ei^teeuth ceniuiies. It was 
DOW the endeavor to construct a perpetual motion. Under this term was 
understood a machine, which, without beiag wound up, without consnming 
in the working of it, falling water, wind, or any other natural force, should 
still continue in motion, the motive power being perpetually supplied by the 
machine itself. Beasts and human beings seemed to correspond to the idea 
of such an apparatus, for they moved themselves energetically and inces- 
santly as long as they lived, were never wound up, and nobody set them in 
modon. A connection between the taking-in of nourishment and the de- 
velopment of force did not make itself appoiont The noorishment seemed 
only necessary to grease, as it were, the wheelworfc of the animal machine, 
to replace wlmt was used ap, and to renew the old. The development of 
force out of itself seemed to be the essential peculiarity, the real quintessence 
of organic Lfe. If, therefore, men were to be constructed, a perpetual motion 
most first be found. 

Another hope also seemed to take op incidentally the second place, which, 
in our wiser age, would certainly have claimed the first rank in the thonghls 
of men. Tbc perpetual molion was to produce work inexhaustibly without 
corresponding coDsnnptJon, that is to say, out of nothing. Woii, however, 
is money. Here, therefore, the great practical problem which the cunning 
heads of all centuries have followed in the most diverse ways, namely, to 
fabricate money out of nothing, invited soiutioD. The similarity with the 
philosopher's stone sought by (he ancient chemists was complete. That 
also wa.1 thought to contain the quintessence of organic lifb, and to be capa- 
ble of producing gold. 

The spur which drove men to inquiry was sharp, and the talent of some 
of the seekers must not be estimated as small. The nature of the problem 
was quite calculated lo entice poring brains, to lead them round a drcle for 
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yean, dec^jiag «Ter with 

■pproRch, and Ssallj redaeing thsK dope* of bope to open as 
ftantom codUI not be grsBpsd. Ji wonld be isipoesible to give a hutorj of 
tlMM effoni, IS the clearer he>d«, among whom Uh elder Dmz must be 
nuked, conTinced Aeinselves of the fiitiliij of their experimenu, and weie 
mttirall; not indined to speak mach abcal tbem. Bewildered inteUecti, 
howeTer, proelumed often enongb that they had ditcorered the grand 
feeiet; and as the ineorreetDan of their. proceedingt wai tiwiji speedily 
manUeat, the matter fell into bad repute, aod the opinion strengthened 
itself moie and taon Uiat the problem wai not capahle of eolation ; one dif' 
Oeulty after another was braa^t under the dominion of mathematical 
mechanics, and finally a point was reached where it cotdd be ptored, that, 
at lean, by the OM of poie ntecbaoioKl fbroei, tio perpetual motion cooid be 
generated. 

We hare here arrired at the idea of the driring force or power of m 
machine, and shall hare mnch to do with it in fiilnie. I most, tberefom, 
give an explanation of it. The idea of work is CTidcatly tninsferKd to 
nachines by comparing thor arrangements with those of men and animals, 
to replace which they were applied. We sdll reckon the work of steam 
engines according to horse-power. The valne of manual labor is determined 
partly by the force which ia expended in it (a stroi^ laborer is rained mcne 
highly ^an a weak one), partly, howoTer, by the skill which is brought into 
action. A machine, on the contrary, which execntes work skllfnlly, can 
always be maltiplied to any extent; hence its skill has not the high value 
of btmian skill in domains where the tatter cannot be supplied by machinec. 
Thus the idea of tba qnanldty of work in the case of madiines has been 
limited to the conaideration of the expenditure of force ; tills was the more 
important, as indeed most machines are constmcted for the expreas purpose 
of exceeding, by the magnitnde of their effects, the powers of men and ani- 
mala. Hence, in a mechanical sense, the ideaofwOTk is become identical 
wilij that of the expenditure of force, and in this way I will apply it. 

Bow, then, can we meaaure this expenditoce, and compare it in the case 
of different machines ? 

I must here conduct you a portion of the way — aa short a portion as pos- 
sible — over the uninviting field of machematico-mechanical ideas, in order 
to bring you to a point of view trom wtiich a more rewordmg prospect will 
open. And though the example which I shall here choose, namely, that of 
a water-mill vrilh iron hammer, ^>pears to be tolerably romantic, still, alas, 
I must leave the dark forest valley, the spark-cmitiing anvil, and the black 
Cyclops wholly out of sight, and Iwg a moment's attention to the less poetic 
side of the question, namely, the mai^nery. This is driven by a water- 
wheel, which in its turn is set in motion by the falling water. The axle of 
the water-wheel has at certain places smalt projections, thumba, which, daring 
the rotation, lift the heavy hammer and permit it to fall again. The falling 
hammer belabors the mass of metal, which is inlroduced beneath it. The 
work therefore done by the machine consists, in this case, in tho lifting of the 
hammei, to do which the gravity of the latter must be overcome. The 
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eitpcnditnre of force will', in the first place, other drcnmstancta being eqn^, 
' be ])i-oportio[tal lo the weight of the hammer; it will, for exuople, be donbla 
when tlie weight of the bammer is doubled. But the action of the hammer 
depends not upon il9 weight alono, but also upon tho hei^t from which it 
falla. K it fulbi tJirough two feet, it will produce a greater efi^ct tbftn if it 
foils throogh only one foot. It is, however, clear that if the machine, with 
a certain cxpendilnrc of force, lifts tho hammer a foot in height, tho same 
amonnt of force must be expended to mise it a second foot in lieight. The 
worii is therefore not onlj donbled when the weight of the hammer ia in- 
cieased twofold, but also when the space through which it falls is doubled. 
From Ihia it is easj' to see that the work must ho measured bv the product 
<tf the weight into the space through which it ascends. And in this way, 
indeed, do wa measure in mechanics. 

The unit of woi^ is a fbolrpound, that is, a pound weight raised to the 
height of one foot. 

While the work in this cose consists in the raising of the heavy hammer- 
head, the driving fbrce which sets the latter in motioQ, is generated by foil- 
ing water. It is not necessary that tho water should fall vertically, it can 
also flow in a modcraldy inclined bed ; bit it most always, where it has 
water-mills to set in motion, move ftota a higher to a lower position. Gx- 
peiimeot and theory coincide in leaching, that when a hammer of a hundred 
weight is to ho raised one foot, to accomplish tbia at least a hundred we^ht 
of water mnst fall through tho spaco of ono foot ; or what is equivalent to 
this, two hundred weight must foU holf a foot, or four hundred weight a 
quarter of a foot, etc. In short, if we multiply tho weight of the failing 
water by tho height through which it foils, and r^iard, as before, the prodnct 
ta the measure of the work, then the work performed by the machine in 
raising the hammer, can, in the most favorable case, be only equal to the 
number of foot-pounds of water which have fullen in the same time. In 
practice, indeed, this ratio ia by no means attained ; a great portion of the 
work of the falling water escapes nnoEcd, inasmuch as part of the fbrce is 
willingly sao-illced forllic sake of obtaining greater speed. 

I will farther remark, that this relation ronvains nnchanged whether the 
hammer is driveu iramedinlcly by tho axle of the wheel, or whc^er — by 
the intervention of wheol-work, endless screws, pulleys, Topee-«the motion 
is transferred lo the baramtr. \Vc may, indeed, by snch arrangements, suc- 
ceed in raising a hammer of ten hundred weight, when bj the first simple 
arrangement, the elevation of a hammer one hundred weight might alone l>e 
possible ; but cither this heavier hammer is raised to only one tenth of the 
height, or tenfold the time ii required to raise it to the some height ; so that, 
however wa may alter, by tho interposition of machinery, the intensity of the 
acting force, slil! in a certain time, during which the mill-stream fumishe* 
us widi a definite quantity of water, a certain definite quantity of work, and 
no more, can ba peiformed. 

Our maohinoiy, therefore, has, in the first place, done nothing more than 

innko n»eof the grovityof tho fulling water in order to overpower the gravity 

of the hammer, and to r^se the latter. When it has lifted the hammer to 

11 
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the nocessary height, it again liberates it, and tha'hammer falls apon ths 
metal mat>s which is pushed beneath it. But wb; does tbe fuiliag hammer 
here exercise a greater tbrce tlinn when it is permilted simplj' to press witli 
its ovrn weight on tbe mass of nielal? Why id its power grealei as tlie 
helfrht from which it falls is increased ] We lind, in fact, that the work per- 
formed by the hammer is dcletmined by iu velocity. In other coses, also, 
the \'elocily of moving idoebcs is a means of producing great cfTccts. I only 
remind you of tJio destructive effects of muskel-bulleta, which, in a state of 
. rest, ore (he most harmlc^ things in the world. I remind you of the wind- 
mill, which derives its force from ^le moving air. It may appear surprL>lng 
tbat roolioo, which we are accustomed to r^ard as a non-essentioJ and 
transitory endowment of bodies, can prodace such great effects. But tbe 
fjL-t is, that moCitm appears to us, under ordinary circumstances, transitoiy, 
because the movement of all terrestrial bodies is resisted perpetually by other 
forces, friction, resistance of the air, etc,, so that motion is incessantly 
weakened and Anally neutralized. A body, however, which is opposed by 
wt resisting force, when once set in motion, moves onwards eternally with 
tmdimini^bed velocity. Thus we know that the planetaiy bodies have 
moved withont change, through space, for thousands of years. Only by re- 
sisting forces can motion be diminished or destroyed. A moving body, 
snch as tlie hammer or tbe muskct-ball, when it strikes against another, 
presses the Intlcr together, or penetrates it, until the sum of the resisting 
forces which the body struck presents to its pressure, or to the separation of 
its parliclcs, is sufHciently great to destroy the motion of the hammer or of 
the bullet. The motion of a, mass i-cgardcd as taking the place of working 
force is called the living force {nil vka) of the mass. The word " living " 
has of course here no reference whatever to living beings, but is intended to 
represent solely the force of the motion as distinguished from tbe stale of un- 
changed rest — fi-om the gravity of a mo^onless body, for example, which 
produces an incessant pressure against the surface which supports it, bat 
does not produce any motion. 

In the case before ns, therefore, we had first power in tbe form of a fell- 
ing moss of water, then in the form of a lifted hammer, and, thirdly, in the 
form of the living force of the fallen hammer. We should transform the 
third form iiao the second, if we, for example, permitted the hammer 10 fall 
upon a highly elastic elocl beam strong enough to resist the shock. The 
hammer wonid rebouitd, and in the most favorable case would reach a 
height equal to that from which it fell, but would never rise higher. In this 
way its mass would ascend : and al the moment when its highest point has 
licen attained, it would represent the same number of raised foobponnds as 
before it fell, never a greater number; that is to say, living force can gene- 
rate the same amount of work as that expended in its production. It is 
therefbre eqaivolent to this quantity of work. 

Oar clocks are driven by meaaa of sinking weights, and our watches by 
means of the tension of springs. A weight which lies on the ground, an 
elastic spring which is without tension, can produce no efFocts ; to obtain 
■Dch we most first mise tlie weight or impart tension to the spring, which is 
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accomplished wlien wo wind up our clocks and waiclies, Tho man who 
winds the clock or watch communicates to tho weight oi' to the sprbig a 
certain amount of power, and exactly so mucli as is thus communicated is 
gradually given out again during tho foUoiving twenty-four hours, the 
original force being thus slowly consumed to ovcrconio die friction of the 
wheels and the resistance which tiia pendulum encounters from the air. 
Tho wheel-work of the clock therefore exhibits no working force which 'was 
not previonsly communicated to it, but simply distributes the force given to 
it uniformly orer a longer time. 

Into the chamber of an air-gan wo sqneeze, by means of a condensing air- 
pump, a great quantity of air. When wo aftenvjrds open (he cock of a pun 
and admit the compressed air into the barrel, the ball is driven out of llio 
latter with a force similar to that exerted by ignited powder. Now wo may 
determine the work consumed in the pumping-in of the air, and the living 
force which, upon firing, is communicated to the ball, but wa shall never 
find the latter greater than the former. The compressed air has generated 
no woriting fort^e, but simply gives to the ballet that which has been pre- 
Tiously communicated to it. And while we liave pumped for pBrlmps a 
quarter of an honr to charge the gun, the force is expended in a few seconds 
when the ballet is discharged ; but because the action is compressed into so 
short a time, a mtich greater velocity is imparted to the ball than would be 
possible to communicate to it by the unaided effort of the arm in throwing it. 

From these examples you observe, and the mathematical theory has coi'- 
roborated this for all purely mechanical, that is to say, for moving forces, 
that all our machinery and apparatus generate no force, but simply yield up 
the power communicated to them by natural forces, — falling water, moving 
wind, or by the muscles of men and auimuls. After this law had been 
eetabtiKhed by the great mathematicians of the last century, a perpetual 
motion, which should only moke use of pure mechiinieal Girces, such as 
gravity, elasticity, pressure of liquids and gases, could only bo sought aUci 
by bewildered nod ill-instructed people. But thero are still other natui-al 
forces which are not reckoned among the purely moving forces, — heat, 
electricity, maguetisra, light, chemic^ forces, all of which nevertheless stand 
in manifold relation to mechanical processes. There is hardly a natoral 
process to be found which is not accompanied by mechanical actions, or 
.from which mechanical work may not be derived. Here the question of a 
perpetual motion remained open; the decision of this question marks iho 
progress of modem physics. 

In the case of (he air-gun, the work to be accomplished in tho propulsion 
of the ball was given by the arm of the man who pumped in tho air. In 
ordinary firearms, the condensed mass of air which propels the bullet is ob- 
tained in a totally dilTerent manner, namely, by the combustion of tho pow- 
der. Gunpowder is transformed by combustion for the most part into gas- 
eous products, which endeavor to occupy a much larger space than that 
previously taken up by the volume of tho powder. Thus, you see, tliat, by 
the use of gunpowder, the work which the human arm must accomplish in 
the ease of the air-gun is spared. 
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In the migbtiest of our macliines, ibe sloam engino, it ii & elrougly com- 
pnsecd aerifoim boiy, water VBpor, which, bj its effort to exptmd, seta the 
mucliino in motwn. Hers also v/e do Dot condonae the sKua bj means of 
an external mechanicitl forco, but by communicating heat to a. mass of water 
in a closed boiler, we fhnnga ihis water into st«ain, which, ill conse([Uence 
of the limiU of tbe epoce, is developed under strong preHsare. In Ma case, 
therefore, it is the heat communicated wLidi generates tbe mechanical force. 
The heat thus ncccsiiury for tlie machine we might obtain in nuiny ways ; 
the ordinary method is to procure it from the Combustion of coal. 

Combustion is a chemical process. A particular comtitDent of oar at- 
Diospherc, oxygen, posaesses a strong force of atlracCioa, or, as it is named 
in chemistry, a strong aflinity for the tonstitneats of the combustible body, 
which affinity, liowcver, in most cases, can only exert itself at high tempera- 
tares. As soon as a portion of the combustible body, for example the coal, 
is sufficiently heated, tlie carbon unites itself with great violence lo the oxy- 
gen of tbe atmosphci'e and forma a peculiar gas, carbonic acid, tlie same 
which we sec foamini; from beer and champagne. By this combination, light 
and heat are generated ; heat is generally developed by any combination of 
two bodies of strong aflinity for each other ; and when the heat is inieuso 
enough, light appeals. Hence, in the steam engine, it is chemicsl processes 
and chemical forces whieli produce the astoaishiag work of these machitie^i. 
In like manner the combustion of gunpowder is a cheiuical process, whidi, 
in the barrel of the gun, communicates living force to the bullet. 

While now tbe elcam engine develops for us mechanical work out of 
heat, we can conversely generate heat by mechanical forces. A skilful 
blackamith can render an iron wedgo red hot by Iiammering. The axles of 
one carriages must be piolected, by careful greasing, from ignitioQ through 
friction. Even lately this properly bos been applied on a large scale. In some 
foctories, where asurplus of water power is at hand, this surplus is applied to 
cause a strong iron ]>lale to rotate swiftly upon another, so that tbcy become 
■trongly heated by the friction. The boat eo obtained warms the room, and 
thus a stove without fuel is pronded. Now, could not tbe beat generated by 
the plates be applied to a small steam engine, which, in its turn, should be able 
to keep the rubbing plates in motion t The perpcluat motion would thus be 
at length fonnd. This question might be o^ked, and could not be decided by 
the older mathematico-mechunicul investigations, J will remark, before- 
hand, that the general law which I will lay before you answers the question 
in the negative. 

By a similar plan, however, a speculative American set some time ago the 
industrial world of Enrope in excitement. The magneto-electric machines 
often made rtse of in the cose of rheumatic disorders are well known to the 
public. By impnrting a switl rotation to the magnet of such a machine, wo 
obtain powerful currents of electricity. If those be conducted ibrongh 
water, the latter will bo reduced into its two components, oxygen and hydro- 
gen. By the combustion of hydrogen, water is again generated. If thii 
combustion takes place, not in atmospheric air, of which oxygen only con- 
slitntes a fifth part, but in pure oxygen, and if a bit of chalk be placed in 
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the Same, tlie chalk will be raised to a white bent, and give us the snti-like 
Dnimrnond'a light. At the same time, the flame develops a considerable 
quantity of heat. Our American proposed to utilize in this way tlic gases 
obtained from electrolytic decomposition, and asserted that by the combus- 
tion a Bofficient amount of heat was generated -to keep a small steam engine 
In action, which sg.iin drove his magneto-electric machine, decomposed the 
water, and thus continually prepared its own fuel. TliJB would certainly 
have been the mo.it splendid of all discoveries ; a perpetual motion which, 
besides the force that kept it going, generated light like the Eun, and wormed 
all around it. The matter was by no means hadiy cogitated. Each practi- 
cal step in the affair was known to be possible ; but those which at that time 
were acquainted with the phjsieai investigations which bear upon tliis sub- 
ject could have affirmed, on first hearing the report, that the matter was to 
lie numbered among the numerous stories of the fable-rich America ; and, 
indeed, a fable it remained. 

It is not ncceasary to multiply examples further. Yon will infer from 
those given, in what immediate connection heat, electricity, magnetism, light, 
and chemical affinity, stand with mechanical forces. 

Starting from each of these different manifestations of natural forces, we 
can 601 every other iu motion, for the most part not in ono way merely, but 
in many ways. It is here as with the weaver's web, — 

Wliere a step stirs ■ ttionaand threads, 

The shuttles Khoot from Elde to Bide, 

The fibres flow unseen, 

And one shock strikes a thousand comblnitlont. 

Now it is clear that if by any means we could succeed, at the above 
American professed to have done, by mechanical forces, to excite chemical, 
electrical, or other natural processes, which, by any circuit whatever, and 
without altering permanently the active maasos in the machine, could pro- 
duce mechanical force in greater qaantity than that at first applied, a por- 
tion of the work thns gtuned might be made use of to keep the machine in 
motion, while the rest of the work might be applied to any other purpose 
whatever. The problem was, to Rod in the complicated net of reciprocal ac- 
tions, a track through cliemical, clectricai, magnetical, and thermic processes, 
back ta mechanical actions, which might he followed with a final gain of - 
mechanical work ; thus would the perpetual motion be found. 

But, warned by the futility of former experiments, the pnblic had become 
irieer. On the whole, people did not seek much aAer combinations which 
promised to furnish a perpetual motion, but the question was inTcrtcd. It 
was no more asaed, How can I make use of the known and unknown rela- 
tions of natural forces so as to construct a perpetual motion 1 bat it was 
asked. If a perpetual motion he impossible, what are the relations which 
must snbeist between natural forces i Everything was gained by this inver- 
sion of the question. The relations of natural forces rendered necessary by 
tiie above assumption, might be easily and completely stated. It was found 
that all known relations of forces harmonize with tiia consequences of that 

n» 
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usnmpUoD, and a serieg of aakooim lelMioDS wars discorered ut the suDe 
time, tho correctness of which remained to be proTed. If a eingl« mm of 
them eoald be proved falie, then a perpetiuJ motion woold be poMible. 

The first who endeavored lo travel this way was a Frenchman, named 
Cnrnol, iu the year 1824. In spite of a too limited conception of his snb- 
ject, and an incoii'ecc view as to ilie nature of heat, which led him to some 
enoncDiu conclusiona, liis expcriutcut wa:j not quite nnaaccea&ful. He dia- 
covered a law wiiich now bean hia name, and to which I wiJI i«cura fnr- 

His labors lemuned for a long time witliout notice, and it was not till 
eighteen years afterwards, that is, in 1842, that different invesligaton in dif- 
ferent countries, and independent of Carnot, IniJ hold of the same thooght. 

Tho first who saw truly the general law hero rsforred lo, and expressed it 
correctly, whs a GeiTOon physician, J. R. Muj-cr, of Heilbronn, in the year 
1842. A little later, in 1S43, a Done, named Colding, presented a memiur 
to tbe Academy of Copenhagen, in wbich the eamc law found utterance, and 
some experiments were described for its further corroboration. In England, 
Joule began about tho same time to malio experimontE having lefereace to the 
same subject. Wu often find, in tho case of questions to the solution of 
which the development of acionco points, that several heads, quite indepen- 
dent of each other, generate exactly the same series of reflections,' 

I myself, without being acqasinted with either Mayer or Colding, and 
having first made the acquaintance of Jonle's experimeotB at the end of my 
investigation, followed the same path. I endeavored to ascertain all the re- 
lations between tlic different nataral processes, which followed from onr re- 
garding them from die above point of view. My inquiry was made public 
in 1847, in a small pamphlet hearing tho tide, " Ou the Conservation of 

Since that time the interest of tlie scientific public for this sabject has 
giadually aagmented. A great number of the essential consequences of 
ttie above manner of viewing the subject, the proof of which was wanting 
when the first theoretic noijoos were published, have since been conBrmed 

• The following estraet la taken fyom a lecture by Mr, Grove, delivered at Ibe 
London InElltutiOD, on the Iflth of January, 1842: — 

" Light, belt, electrlelty, magnetism, mmion, and ctieolcal sfflnit;, are all con- 
vertible material aSictioDs; assummg any one u a cause, one of the otbers will b« 

content ourselvefl with studyinrr tbclr efl^cte, ahd developing by experimanC their 
mutual relations." 

"I have long held an opinion," says Mr. Taraday. in 1B4B, " almost amonnlinjr to 
ooDvioUon, in eonnDDa I i>elieve with many other loieis of nalunil knowledjfe, 

words, are so directly related and motnaliy dependest, 
le Into another." 
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bj experiment, particularly b; tJiose of Joule ; And darini* (he last jear the 
moat eminent pbTiicigt of France, lUgnault, has adopted the nev mode of 
rogflrding the question, and by fresh investigations on the gpeciJic hoot of 
gases has contribntcd much to its support. For some important conse- 
qnences the experimental proof is still wanting, but the number of confinna- 
tiona is so predominant, that I hat's not deemed it too earlr to bring thetmb- 
ject bcfoie even a non-scientific andience. 

How the question has been decided you may alreudy infer front what has 
been stated. In the series of oalurol processes Iherc is no circuit to be 
found, by whicti mechanical force can bo gained witliout a corresponding 
consumption. The perpetual motion remajmi imposnible. Our reflectioiu, 
however, gain thereby a higher interest. 

Wo have tins iiu- regarded the development of force by natnral pro- 
cesses, only in its relation to its osefulness lo man, as mechanical force. 
Ton now see that we have arrived at a general law, which holds good wholly 
independent of the a{>plication which man makes of natuml forces ; we must 
therefore moke the expiession of our law correspond to this more geneml 
significance. It is in the first place clear, that the work which, by any 
natural process whatever, is perfonnod nnder favorable conditions by a 
macbine, and which may be measured in tlie way already indicated, ma; be 
nsed aa a measure of force common lo all. Further, the important ques- 
tion arises, " If the quantity of force cannot be augmented except by cor- 
responding consumption, con it be diminished or lost 'i For the purposes of 
our machines it cert^nly can, if we negiect the opportunily to convert 
natnral processes to nse, bnt as investigation has proved, not for a nature as 
a whole." 

Iq the collision and friction of bodies against eacli other, tbo mechanics of 
former years assumed simply that living force was losL But I have already 
stated that each collision and each act of friction generates heat ; and, 
moreover. Joule has established by experiment the important law, that for 
every foot-pound of force which is lost, a definite quantity of heat is always 
generated, and that when work is performed by the consumption of beat, 
for each foot-pound thus gained a definite quantity of heat disappears. The 
quantity of heat necessary to raise the lompcrature of a pound of water a 
degree of the centigrade thermometer, corresponds to a mechanical force by 
which a pound weight would he raised to the height of 1,350 feet ; we name 
tills quantity the mechanical equivalent of heat. I may mention here that 
these facts conduct of necessity to the conclusion, that heat is not, as was 
formerly imagined, a fine imponderable substance, hut tliat, like light, it is a 
peculiar shivering motion of the ultimate particles of bodies. In collision 
and friction, according lo this manner of viewing the subject, the motion of 
the mass of a body which is apparently lost is converted into a motion of 
the ultimate particles of the body ; and conversely, wbon mechanical force 
is generated by heat, the motion of the ultimate particles is converted Into a 
motion of the mass. 

Chemical combinatiotks generate heat, and the quantity of tliis heat is 
teUllj' independent of the time and steps through which the combiuatioa 



u,i„K.,Got)^lc 



12B ASMUAL OF SCIENTIFIC DISCOYEHr. 



hftii been effected, piOTided that other actions ara not at the same time 
brought into play- If, liowever, mechanical iroik is nt the same time ae- 
compliahed, as in the cobo of llie slcom engine, we obtain as much less heat 
as is eqnivnlent lo (his wort. Tlie quantity of work produced by chemical 
force is in general Tcrj great. A pound of tlio purest coal gives, when 
burnt, suESeient heat to raise the temperature of 8,086 pounds of water one 
degree of the centigrade lliermometer ; from ttiis we can calculate that the 
mag:nitndo of the chemical fiirco of attraction between tho particles of n 
pound of eoal Had the quantity of ox^cn that corresponds to it, is capable 
of lifting "a weight of one hundred pounds to a height of twenty miles. 
Unfortunately, in our steam engines, we have hitherto been able to gain only 
Ihe smallest portion of this work ; the greater part is lost in the shape of 
heat. The best expansive engines give back as meehaniesl work only eigh- 
teen per cent, of the heat generated by the fuel. 

From a similar investigation of all the other known physical and chemi- 
cal processes, we arrive at tha conclusion that Nature as a whole possesses a 
store of force which cannot in any way be either increased or diminished, 
and that, therefore, the quantity of force in nature is just as eternal and un- 
alterable as the quantity of matter. Expressed in this fotm, I have named 
the general law " The Principle of the Conservation of Force." 

We cannot create mechauical force, bnt we may help ourselves from the 
general store-house of Nature. The broofc and the wind, which drive oar 
mills, the forest and the coal-bed, which snpply our steam engines and warm 
our rooms, are lo us the bearers of a small portion of the great natural sup- 
ply which we draw upon for our purposes, and the actions of wliich we can 
apply as we think tit. The possessor of a mill claims the gravity of the de- 
scending rivulet, or the living force of the moving wind, oa his possession. 
These portions of the store of Natora are what give hia property its chief 
■value. 

Further, from tho fact that no portion of force can be ahsolulely lost, it 
does not follow that a portion may not bo inapplicable to human purposes. 
In this respect the inferences drawn by William Thomson from tho law of 
Camot are of importance. This law, which was discovered by Cnmot 
during his endeavors to ascertain the relations between heat and mechanical 
fcrce, which, however, by no means belongs to tho necessary consequences 
of the conservation of force, and which Clausiua was Iho first to modify in 
soch B, manner that it no longer contradicted the above general law, ex- 
presses a certain relation between the compressibility, the capacity for heat, 
and the expansion by heat of all bodies. It is not yet considered as actually 
proved, but some remarkable deductions having been draivn from it, and 
afterwards proved to be facts by experiment, it has attained thereby a great 
degree of probabihty. Besides the mathematical form in which the law was 
first expressed by Comot, we can give it Ihe following more general expres- 
sion : — " Only when heat passes from a warmer to a colder body, and even 
then only partially, can it be converted into mechanical work." 

The heat of a body which we cannot cool further, cannot be changed into 
another fotm of force ; into the electric or cbemicel force, for exasople. 
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Thus, ID our slenm engines, we convert a |jonion of the heat of the glowing 
coal into work, bj permitting it to pass to the less warm water of [he boiler. 
If, howocr, all tlie bodiea in nutarB bajl tho santo temperature, it would be 
impossible to convert anj portioo of their heat into mecLaaical work. Ac- 
cording to this, we con liivide llie total farce store of the nniverse iaio two 
parts, one of which is beat, and must continae to be bocIi ; tho other, to 
which n portion of the beat of the wanner bodies, and the total sapplf of 
chemical, mechanical, electrical, and magneticBl forces belong, is capable oC 
the most raried changes of form, and ctmstitntes tho whole wealth of 
change which tates place in nature. 

But the heat of the wanner bodies itrives perpetnallf to pass to bodies 
less warm bj radiation and coiidaction, and thus to establish on equilibrium 
of temperature. At each motion of a terrestrial bod;, a portion of median- 
ical force passes by friction or collision into heat, of which oalj a port csil 
be converted back again into mechanical fores. This is also geneiallj the 
case in eveiy electrical and chemical process. From this, it followH that tho 
first portion of the Btore of force, the unchangeable lieat, is aagmenied bj 
every natural process, while tho second portion, mechanical, electrical, and 
chemical force, nmst be diminished ; so thai if the nniverse bo delivered 
over to the nndiatarbod actioE of its phjaical procossea, all force will finally 
pass into tho form of heat, and all heat'come into a state of eqnitibrinm. 
Then all poasibiiity of a further change woald be at an end, and tho com- 
plete cessation of all natural processes must set in. The life of men, ani- 
mals, and plants, could not of course continue if the san had lost iCa high 
temperature, and with it his light, — if all the components of the earth's sur- 
face had closed diose combinations which their affinities demand. In short, 
tlie uoiveiw from that time forward would be condemned to a state of eter- 
nal rest 

These consequences of the law of Camot are, of course, only valid, pro- 
vided that tho law, when sufficiently tested, proves to be univenally correct- 
In the mean time there is little prospect of tho law being proved incrarect. 
At all evenia we must admire the aagadty of Thomson, who, in the lettera 
of a long known little mathematical formula, which only speaks of the 
heat, volume, and pressure of bodies, was able to discern consequences 
which threatened the nniverse, diongh cettMDly after an infinite peiiod of 
time, with eternal death. 

I have already given yon notice thai; our path lay through a thorny imd 
unrcfreshin^ field of mathematico-mechanici^ developments. We have 
now leli tliis portion of our road behind us. The genera! principle which I 
have sought to lay before yon has con<lucted as to a point from which oar 
view is a wide one, and, aided by this principle, we cao now at pleasure re- 
gard this or the other side of the surrounding world, according us our inter- 
est in the matter lead? as. A glance into tho narrow laboratory of the phy- 
sicist, with its small appliances and complicated abstractions, will not bo so 
attractive as a glance at tho wide heaven above us, tlie tlouds, the rivers, 
the woods, and the living beings around us. While regarding the laws 
which hava been deduced from the pliysical processes of terrestrial bodies, as 



u,i„K.,Got)^le 



ISO AKKUAL OP SCIENTIFIC DISCOVERY. 

applicable also to the hoavenlj bodies, let ine remind yon that the same 
fon;o which, acting at the earth's earfaro, we call gravity, (iSeAw«r() acts an 
gravitalioa in the celestial apacea, and also manifests its power in the motion of 
the immeasnrably distant donblo stars which urn governed by e.xacfly the same 
laws as (hose subsisting between Ihc earth and moon ; that, therefore, the 
tight and heat of tem^triat budies do not in any way differ essentially from 
those of the sun, or of ttio most distant fixed star; that the meteoric slones 
which Bumotimes fall from external space apon the earth aie composed of 
exactly the same simple chemical substances as ttioae with whirb we aie ao- 
qaainted. We need, therefore, feel no uruple in granting that gcneml law( 
to which all terrestrial natoral processes are subject, are also rnlid for other 
bodies than the earth. We will, therefore, moke ar-a of our law to glance 
over the household of the universe with respect to the store of force, capable 
of action, which it poBsessea. 

A nnmber of singnUi peculiarities in the structure of oar ptanciaiy sys- 
tem indicate that it was once a connected mass with a uniform motion of 
rotation. Without snch an assimiption it is impossible to explaiu why all 
the planets move in the same direction round the Ban, why thej all rotate in 
the same direction round their axes, why the planes of their orbits, and thoso 
of their satellites and rings all nearly coincide, why all their orbits differ but 
little from circles, and mnch besides. From these remaining indications of 
a former state, astronomers have shaped an hypothesis regarding the farmo- 
tion of our planetary system, which, although from the nature of the case it 
mast ever remain an hypothesis, still in its special trails is so well supported 
by analogy, that it certainly desen-ea our attention. It was Kant, who, feel- 
ing great interest in the physical dcscriptioii of the earth and the planetary 
system, undertook the labor of studying the works of Newton, and as an 
evidence of the depth to which he liad pcneCmted into the fundamental ideas 
of NewlOQ, seized the notion that the same attractive force of all ponderable 
matter which now supports the motion of the ploncta, mast also aforetime 
have been able to form from matter loosely scattered in space the planetary 
system. Afterwards, and independent of Kant, Laplace, the great author 
of the Micaaiqut CtlaU, laid hold ' of the same thooght, and introduced it 



ir planetary system, including the sun, most, ac- 
cording to this, be r^arded as an immense nebulous ma99 which filled the 
portion of space which is now occupied by our system, far beyond the limits 
of Neptune, our most distant planet. Even now wo perhaps see similar 
masses in the distant regions of the firmament, as patclies of nebulie, and 
nebulous stars ; within onr system also, comets, the zodiacal light, the 
corona of the snn during a totol aclipse, exhibit remnants of a nebulous 
snbstance, which is so thin that the light of the stars passes through it un- 
eufeebled and Qurefractcd. If wo calculate the density of the mass of our 
planetary system, according to the above assumption, for the time when it 
was a nebulous sphere, which reached to the path of the outmost planet, wa 
should find that tt would requite several cubic miles of ludi matter to weigh 
a single grain. 
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Tbe general atCradive force of all matter must, however, impel theM 
ma^eea to approach each oUier, and to condense, eo that the nebulona epbere 
bocame inteasandy Bmaller, by whidi, according to mechanical laws, a mo- 
tion of rota«ion originally alow, and Ihe existence of which mnsl be aaemned, 
would gradually beeume quieter and quicker. By the centrifugal force 
which must act most energetically in the neighborhood of the equator of ibe 
iiebnlous sphere, masses could from time to time be torn away, which aftei^ 
wards would continue their couraos leparale from the main masa, forming 
themselves iuto single planets, or, similar to the giBat orieinal sphere, into 
planets wiUi salellilea and ringe, until finally the principnl mass condensed 
itself into the sun. With regard to the origia of heal and light, this view 
gives us no iuformalion. 

When the nebulous chaos first separated itself from other fixed star 
masses, it must not only have eontaincd all kinds of matter which was to 
consCitate the fntnre planetary system, bat also, in accordance with oar new 
law, llie wholo store of force which at one time must unfold therein its 
wealth of actions. Indeed in this respect sn immense dower was bestowed 
in tho sliape of the general attraction of all the particles for each other. 
This force, which on the earth eserts itself ns gravity, acts in the heavenly 
spaces as graviiation. As terrestrial gravity when it draws a weight down* 
wards peiforms work and generates vig vitra^ so also the hoavealy bodies do 
the same when they draw two portions of matter &om distant regions of 
space towards each other. 

The chemical forces must have been also present, ready to act ; but as 
these forces can only come into operation by the most intimate contact of 
the diflerent masses, condensation must have taken place before the play of 
cbomicoi forces began. 

Wbe^r a still further Bapply of force in the shape of beat waa present 
at the commencement wo do not know. At nil events, by aid of the law of 
the equivalence of heat and work, wo find in the mechanical forces, existing 
at the time to which we refer, such a rich source of heat and light, that 
there is no necessity whatever to take refuge in the idea of a store of these 
forces originally existing. When through condensation of the masses their 
porticlea camo into collision, and clang 1o each other, the lia vita of their 
moiion would be thereby annihilated, and must reappear as heat. Already 
in old theories, it has been calculated, ibot cosmical masses most generate 
heat by their collision, hut it was fai' from any body's thought, lo make oven 
a guess at the amount of heat to be generated in this way. At present we 
can give definite nnmericnl values with certainty. 

I<et us make this addition to our assumption ; that, at the commencement, 
the density of the nebulous matter was a vanishing quantity, as compared 
with the present density of the sun and planets ; ve can then calculate how 
much work has been performed by the condensation ; we can further calcn- 
latc how mneh of this work still exists in the form of mechanical force, as 
attraction of the planets towards Che sun, and as vi'i viva of their motion, 
and find, by this, how much of the force has been converted into heat. 

The resolt of this calculation is, that only about the 4MCh part (^ tho 
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origiaal mechanical force remaim as Each, and (hat the remainder, conrcrted 
into heal, would be sufficient to raise s man of water eqoul to the >dii and 
planets token together, not teas than twentj-ei^t milUocu of degteea of the 
centigrade kbIb. For the sake of comparisoa, I will mention tliat llio hi^- 
est temperature which we can prodnce by the oxyfaydrogen blowpipe, which 
is aafflcient to fuse and vaporize eren platina, and which but few bodies can 
endure, is estimated at about two thousand cent^rads degi«ee. Of the 
action of a tempcrnttufl of twenty-eight millions of such dtgrcea we can 
form no notion. If the masa of oar entire eyBtam were pnro cool, by the 
combustion of the whole of it only the 3500lli part of tho nbovo quancily 
would be generated. This is also clear, tbat snch ft dovclopinent of heat 
mnat have presented the greates' obslnclo to tho speedy union of the inasEes, 
that the larger pact of tho heat most have been diffused by radiation into 
space, before the masses could form bodies possessing the piosont density of 
the snn and planets, and that these bodies mnst once bare been in a state of 
fiery fluidity. Tiiia notian is corroborated by the gcologicat phenomena of 
our planet ; and with regard to ^e other planetaij bodies, the flattened foim 
of the sphere, which is tho form of equilibrium of a fluid mass, is indicMiTQ 
of a former state of fluidity. If I thus permit en immense qunntily t^ heat 
to disappear wiihouE compensation from oiu' Ejetem, the principle of the 
consoTTstiou of force is not thereby invaded. Certainly for oar planet it is 
lost, but not for the universe. It has proceeded outwards, and daily pro- 
ceeds outwards into infimte space; and wo know not whether the medium 
which transmits the undulations of lig:ht and heat possesses an end whero 
the rays must return, or whether they eternally pursae their way tlirough in- 
finitude. 

The store of force at present possessed by our system, is also cqniralent 
to immense quantities of heat. If our earth were by a sudden shock 
broaghC to rest on her orbit — which is not to bo feared in the existing ar- 
rangements of our system — by such a shock a quantity of heat would be 
generated equal to that produced by the combustion of fourteen such earths 
of solid coal. Making tiie most unfarorablo assumption as lo its capacity 
for heat, tha.t is, placing it eqoal to that of water, tho mass of tho earth 
would thereby be heated 1 1,200 degrees ; it would therefore be quite fused 
and for the roost part reduced to vapor. If, then, the eaith, after having 
been thus brought to rest, should fsll into tho sun, which of course would be 
tho case, the quantity of heat developed by the shock would be four hundred 
times gieater. 

Even now, from time to time, such a process is repeated on a small scale. 
There can hardly bo a. doubt that meteors, fire-balls, and meteoric Etonoa, are 
masses which belong to llic universe, and before cominjt into the domain of 
our earth, moved like the planets round tho sun. Only wlieu they eater our 
atmosphere do they become visible and fall Eometimes to the canh. In 
order to explwn the emission of light by lliese bodies, and llio fact that for 
some time after their descent they are very hot, tho friction ii-as long ago 
thought of which they expericnco in passing through tho oir. Wo can now 
calculate that a veh>city of 3,000 feet a second, supposing the whole of Qio 
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ftictlon (o b« Dxi)et)ded in hotting th« solid maas, wonld raica a pieiM of 
Meiaorie iron 1,000" C. in tempenitnre or, in other words, to a Tivid red 
hoai. Now the ftyerago velocity of tho meteors seems to bo ihiiij or forty 
times the above amonnt To compensate this, however, tiio greater portion 
of the heat is, doubtless, carried away by the condensed masa of air which 
the meteor drives before iL It is known thai bright meteors generally leave 
n lominons trail behind them, which probubly consiEts of severed portions of 
tlie red-hot snijaces. Meteoric masses which &1) to the earth often borst 
with a violent explosion, which may be regarded as a resalt of <ho quick 
heating. Tho newly-GiUen pieces have been for the most part found hot, 
but not red-hot, which is easily explainable by the eircumstaneo, that during 
the short time occupied by the meloor in passing through the atmosphere, 
only a thin, superficial layer is heated to mdncss, while bnt a small qnuntitr 
of heat has been able to penetrate to the interior of the mass. For (his reason 
the red heat can speedily disappear. - 

Thas has the falUng of tho meteoric stone, the minate remnant of pro- 
cesses which seem to have played an important part in the formation of (he 
heavenly bodies, condaclod ns to the present time, where we pass from the 
daritnesj of hypothetical views to the brightness of knowledge. In what we 
have said, however, all that is hypothelical is the ossnmption of Knnt and 
Laplace, that the mosses of onr system were onco discribnied as nebnlai in 

On occoont of the rarity of the case, wo will still further remark, in wliat 
close coincidence the results of science here stand with the earlier legends of 
the human family, and the forebodings of poetic fancy. Tho cosmogony 
of ancient notions generally commences with diaos and d srkncss. 

Neither is the Mosuc tradition very divergent, pnniculaily when we ra- 
nember that (hat which Moses names heaven is different from the bine 
dome above ns, and is synonymous with space, and that the unformed earth, 
and the waters of the great deep, which were afterwards divided into waters 
above the firmament, and wnteis below the firmament, resembled the chaotic 
components of the world. 

Otir earth bears still the anmistakable traces of ila old iiery Snid con- 
dition. The granite formadons of her mouotains eKiiibit a stmcturo, which 
can only be produced by the ciystallimtion of fused mosses. Investigation 
still shows that the temperature in mines, and borings, increases ns we de- 
scend ; and if this increase is uniform, at tho depth of fifty miles, a heat ex- 
ists EufHdent to fuse all our minerals.* Even now onr volcanoes project, 
from time la time, mighty masses of fused rocks from their interior, as a 
testimony of the beat iriiich exists (here. But tho cooled cmst of tho earth 
has already become so thick, Aat, as may bo shown by calculations of its 
condnctive power, the heat coming to the sntfoce from within, in compari- 
son with that reaching tho earth from the sun, is exceedingly small, and io- 

■Thii is not probsble. The gmter density and ccnnqDenl twtter condaoliTltT of 
the DuiH, and t1i« elevation of the point of fusion by pleasure establiihed by tb« 
rCKurchca of Mesan. Uopklus and Filrbaim, would throw the region of Uqaldllr 
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creues the temperatare of the encface onlj aboat one thirtieth of a degree 
centigrndo ; so that tho remnant of Iho old storo of forco which is enclosed 
OS Iieat williin tho bowels of tlie earth, has a eensiblo influence cpon tho pro- 
cesses at tho earth's Eurface, onlj through the iaElninientalily of rotcanic 
phenomena. TAete pncetsea mce their pouter ainioit wkolli/ to the artiim of 
ether heaceidg bodiet, particularl) to iJu tight and hrat of the mn, and partly 
alio, in the eatt of the tldei, to the attmction o/the nin and moon. 

Most varied and Domcroaa aro Che changes which wo owe lo the light and 
heat of tlie Eon. Tho sun heats our atmosphere inegulorij, tho trann rare- 
fied air ascends, while fresh cool air flows from the sides to supply its place : 
in this way winds nro generated. This action is most powcrfnl at tho eqno- 
lor, tho warm air of which incEsaanlly flows in tho upper regions of tho at- 
mosphere towards tho polca : wliilo just as pcrsislently, at tho earth's sar- 
foeo, the trade mud carries new and cool air to the equator. Without the 
heat of tho sun all winds must, of necessity, coase. Similar currents are 
produi:ed hy the same cause in the wateis of the sea. Their power may b« 
inferred fn>m the influence which in some cases thej exert upon climato. 
Bj them the warm water of (he Antilles is carried to the British Isles, and 
eonfers upon them a mild, uniform warmth and rich moisture ; while, 
through simitar causes, the floating ic« of the North Polo is carried to the 
eoast of Newfoundland, Euid produces cold. Further, bj the heat of tho sun, 
a portion of the water is converted into vnpor, which rises in the atmosphere, 
is condensed to olond^, or falls in rain and snow upon tho earth, collects in 
the form of springs, brooks, and rivers, and (Inall; reaches tho sod again, 
after having gnawed tlie rocks, carried awny (ho li^t cnith, and thus per- 
formed its port in the geologic changes of the ear^ ; perhaps, besides all 
this it has driven our water-mill upon its way. Jf the bent of the snn were 
withdrawn, there would remain only a single motion of water, namely, tlie 
tides, which are produced by the allmction of tlio sun and moon. 

How is it, now, with the motions and the work of orgnniu beings. To 
the builders of the antomata of tho lB£t century, men and animals appeared 
as clockwork which was never wound np, and created the force which ihey 
exerted out of nothing. They did nut know how to e?iahliah a conneciion 
between the nutriment consumed and the work generotod. Since, however, 
we have iaamcd to discern in the steom-engino this origin of mechanical 
force, we must inquire whether something similar does not hold good with 
regard to men. Indeed, (he continuation of life is dopeadciit on tlie con- 
sumption of nutritive materials : (hese are combustiblo substnnees, which, 
after ilijTcslion and licing passed into the blood, actually undergo a stow com- 
bustion, and iinally outer into almost tho samo combinations wltli the oxygen 
of the atmosphere that are produced in an open firo. As ibe quantity of 
heat generated by combustion is independent of tho duration of tho com- 
bustion and the steps in which it occurs, wo can calculate from (ho mass of 
the consumed material how much hent, or its equivalent woit is thereby 
generated in on animal body. Unfortunately, Iho difficulty of the experi- 
ments is still very groat; hut within those limits of ncenracy which havo 
been a^ vet allainabte, the experiments show that the heat generated in the 
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BJiimal bodj correspoada U> tbe amoDiit which wootd be generated b; the 
chemical processea. The animal body llierefbre does not differ trotn the 
■team-engine, as regards tbe manner inwhich it obcaina beat and force, bat 
does differ from it in ibo manner in which the force gained is to be made 
use of. Tbe body is, beaides, more limited than the machine in the choice 
of its fuel ; tlio latter could be healed with angor, with stai^Ji-donr, and but- 
ter, jnst aa well as with coal or wood ; the animal bodj most diosolFe ita ma- 
terials artittcLally, and distribute them through its ajstem ; it mnst, farther 
perpetnallj renew tbe naed-np materials of its organs, and aa it cannot it- 
self create the matter necessary for thia, the matter must come from without. 
Liebig was the ffrat to point ont theae vadoas usea of the consnmed nntri- 
ment As materia! for the perpetual renewal of the body, it aocms that 
certain deffnite albaminoos anbstancea which ^penr i.i plants, and from the 
diief maas of tbe animal body, can alooe be used. They form only a por- 
tion of the mass of nntriment taken daily ; the remainder, sngar, etorcb, fat, 
are teaijj only materiala for warming, and are perhaps not to be superseded 
by coal, simply because the latter doca not permit itself to be disaolved. 

If, then, the processes in Uie animal body are not in this reepect to be dia- 
tinguished from inorganic processes, tbe qoeslion arises, whence comes the 
nntriment which constitntea tbe Eonrco of the body's force 1 The answer is, 
from the vegetable kingdom ; for only the material of plants, or Che fleah of 
plant-eating animala, can be made use of for food. The animala which live 
on planta occupy a mean poaition between carnivorous animala, in which we 
reckon man, and vegetables, which the former could not make use of im- 
medialaly aa nutriment. In hay and grass the same nutritive substances 
are present aa in meal and flour, but in lesa quantity. As, however, the di- 
gestive organs of man are not in a condition to extract tbe small quantity of 
the usefiil from tbe groat exceas of the insoluble, we submit, in the first 
place, theae substancea to the powerful digeetion of the ox, permit the 
nourishment to Btoie itself in the animal's body, in order in the end to gain 
it for onraelvea in a more agreeable and useful form. In answer to our 
question, therefore, we are referred to the vegetable world. Now when 
what planta take in and what they give ont are made the aubjects of investi- 
gation, we find that tho principal part of the former consists in the prodncta 
of combustion which are generated by the anim^. They toko the consumed 
carbon given off in respiration, as carbonic add, from the air, tho conaumed 
hydrogen as water, the nitrogen in its simplest and closest combination as 
ammonia; and from theae materials, with the aasistance of small ingredients 
which they take from tho soil, they generate anew the compound combusti- 
ble Bubstonces, albumen, sugar, oil, on which tho animal subsists. Here, 
therefore, is a circuit which appears lo bo a perpetual store of force. Plants 
prepare fuel and nutriment, animals consume these, bnm them slowly in 
their lungs, and from tlie prodocla of combustion the planta again derive 
their nntriment. The latlsr is an eternal source of chemical, tbe former of 
mechanical forces. Would not tbe combination of both organic kingdoma 
produce the perpetual motion ? We mnst not conclude hastily : further in- 
quiry sbowa, that planta are capable of producing combnstiUe snbatancea 
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only iriicn they «re under dio influence of the sun. A portion of tha nin'i 
rnjs exhibits it icmnrknble nJatioa to chemicol fbrcei, — it can prodaco and 
deEtioj chemical combinations ; and those rnyfl, whiuh for tho most port are 
blue or violet, are called thercroro clicmiral rays. We moke use of their 
aetion in the production of photographs. Here toiapoands of silver are do- 
compoied at the place where the enn's rays strike them. Tho same rays 
overpower in the green leaves of plants the strong chemical affinity of ^e 
carbon of tho carbonic acid for oxygen, g^ve back the latter fieo to the at- 
mosphere, and accumnlate the other, in combination with other bodies, aa 
woody libre, starch, oil, or rasia. These chemically active raya of the son 
disappear completely m mowx u ihey encounter the green portions of the 
plants, uitd lionce it is that in daguemotype images the green leuvea of 
plants appear uniformly black. Inatmndi u tlie light coming from tlicm. 
does not contain the chemical rays, it is nnable to act npon the sQver com- 
pounds. 

Hence & certain portion of Ibrce disappears from the sunlight, while conk- 
bustible substances are gCDerated and accnmnlated in pknts ; and we can 
assume it as very probable, tliat tho Ibnoer ia Ibe cause of the tatter. I 
must indeed remark, that we are iu possession of no expsiimcnta fiom which 
we might determioc whether the vii viva of tho sun's rays which have dis- 
appeaied, corrosponds to the chemical forces accumulated during the same 
time; and as long na these experiments are wanting, we cannot regard 
the stated relation s.s a, certainty. If this view should prove correct, we 
derive from it the flattering nssalt, that all force, by means of which oai 
bodies Lve and move, finds its source in the purest sunlight ; and hence we 
ore all, in point of nobility, not behind the rocs of tlie great monarch of 
China, who heretofore alono called himself Son t^ the Sun. But it must 
also be conceded, that our lower fcllow-b^ngs, the frog and leech, share the 
same ethereal origin, as also the whole vegetable world, and even the fuel 
which comes to us irom the ages past, as well as the youngest offiipnng 
of the forest with wliich wo heat our stoves and set our machines in mo- 

You see, then, that the immense wealth of ever-changing meteorological, 
climatic, geological, and organic processes of our oartii ara almost wholly 
preserved in aetion by the light and heat-pving rays of the sun ; and yon 
see in this a remarkable axomple, haw Froteus-Hko tho effects of a single 
cause, under altered external conditions, may exhibit itself in nature. Be- 
sides these, tho earth experiences an action of another kind from its central 
luminaiy, as well as from its satellilo the moon, which exhibits itself in the 
remarkable phenomenon of the ebb and flow of the tide. 

Hoch of these bodies excites, by its attraction upon the waters of Iho sea, 
two gigantic waves, which Bow in the same direction round the world, as 
the attracting bodies IhemselveB apparenllj do. Tha two waves of the 
moon, on account of her greater nearness, are about three and a half times 
as large as those excited by the sun. One of those waves has its crest on 
tba quarter of the earth's surface which is turned towards the moon, tho 
other ia at the opposite side. Both these qoarters possess the flow of tht 
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tide, while the regions wbich lie between have the ebb. Althoagh in the 
open actt tiie heigLt of the tide nmoiints to only about three feet, and only in 
certain narrow thannela, where the moving water ia squeezed together, risea 
to thirlj feet, the might of the phcnoiaena is neverthelcsa manifest from the 
calculation of Bessel, according to wiiich a qunrtcr of the eortli covered by 
the sea possesseB, during the flow of the tide, about 25,000 cubic miles 
of water more than during the ebb, and that therefore sucb a lunsa of 
vatcr must, in six and a quarter honrs, flow ftom- one quarter of the cartli 
to the other. 

The phenonioua of the ebb and flow, na already reeojtniied by Mayer, 
combiued with the law of the conservation of force, RtandB in remarkable 
connection with the question of the stability of our planetary system. The 
mechanical tlicory of the planetary motions discovered by Newton teaches, 
that if a solid body in absolute vacao, attracted by the sno, move around 
him in the same manner as the planets, this motion will endure unchanged 
throng all eternity. 

Now we have actually not Only one, but several snch planets, which move 
■round the sun, and by their mutual attraction create little changes and die- 
tarbances in each other's paths. Nevertlielees Laplace, in bis great work, the 
M&anique CtUste, has proved that in our planetary system all these disturb- 
ances increase and diminish periodically, and can never exceed certain limits, 
BO that by this cause the eternal existence of the planetary system is unen- 
dangered. 

But I have already named two assumptions which most be made : first, 
that the celestial spaces must be absolutely empty ; and secondly, that the 
nn and phinets must be solid bodies. The first is at least the case as far as 
astronomical observations reach, for they have never been able to detect any 
tetardation of the planets, snch as would occur if they moved in a resisting 
medium. But on a body of less mass, the comet of Encke, changes are ob- 
served of such a nature : this comet describes ellipses roimd the sun which 
kre becoming gradually smaller. If this kind of motion, which certainty 
corresponds to that through a resisting medium, be actually due to the 
existence of such a medium, a time will come when the comet wilt strike 
die sun ; and a similar end threatens all the planets, although after a time, 
the length of which baffleB our irasgination to conceive of it. But even 
ibonld the existence of a resisting medium appear doubtful to us, there is no 
doubt that the planets are not wholly comp<^ed of solid materials whicii are 
inseparably bound together. Signs of the existence of an atmosphere are 
observed on the Sun, on Venus, Mars, Jupiter, and Saturn. Signs of water 
and ice upon Mars ; and our earth has undoubtedly a fluid portion on iH 
eur&ce, and perhaps a still greater portion of fluid within it. Tlie motions 
of the tides, however, produce friction, all friction destroys I'is viva, and the 
loss in this case can only aflect the via viva of tho planetary system. We 
come thereby to the unavoidable conclusion, that every tide, although with 
infinite tlowness, still with certainty, diminishes the store of mechanical 
force of the system ; and as a consequence of this, the rotation of the planets 
in question round their axes must become more slow, they most therefore 
12" 
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approach the ann, or their satellitca most approach them. What length of 
time must pase before the length of oar daj it diminished one second bj the 
(kCtioQ of tha tides cannot be calculated, until the height and time of the tide 
in all portioQS of tlie ocean ore known. This alteration, however, takes 
place with oxtreina slowness, aa is known bj tho consequences Tvliidi Lbi- 
pluce hfts deduced from the obsertations of Ilippnrchas, according to which, 
during n period of 2000 years, the duration of tho day hns not been shortened 
bj the one three hundredth part of a secoad. The Anal conscgoence would 
be, hut after miUiona of joara, if in tho mean time llio ocean did not become 
fii^zcn, that one side of tho earth would be constuitly turned towards the sun, 
and enjoj a perpetual day, whoieaa the opposite aide would be involved in 
eternal night. Such a position we obaarvo in our moon wilh reeard to the 
earth, and aleo in the case of the satellites as regards their planets ; it is, 
perliaps, due to tho action of Iho roightj ebb and 9ow to which these bodies, 
in the time of their fiery fluid condition, were Bubjoclcd. 

I would not have brought forward these conclnsions, which again plunge 
ns in the most distant future, if they weie not niiavoidabie. Fliyslco-me- 
chanicai laws are, ea it were, the telescopes of oar spiritual eye, which can 
penetrate into the deepest night of time, past and to come. 

Another eesenUol question as regards (he future of our planetaiy sys- 
tem has reference to iu future temperature and illumination. As the in- 
ternal heat of the earth haa bnt little influence on the temperature of the 
iniface, Iho heat of the sun is the only thing which CEsGntially affects the 
question. Tho quantity of he^t fdUing from tho sun during a given lime 
upon a given ponion of the earth's suifaco may be measured, and from this 
it can be calculated how mncli heat in a given time is sent out &om the en- 
tire snn. Such meaauremonls have been made by the French physicist 
FooUlct, and it bos been found that the aun gives out a quantity of heat per 
hour equal to that which a layer of the densest coal ten feet chick would give 
out by ita combustion; and hence in a year a qnantity eqoal to the com- 
bostion of a layer of seventeen miles. If thia heat were drawo nniformly 
from the entire mass of the sun, its lemperatnre would only be dimiDiabed 
thereby one and one third of a degree centigrade per year, assuming its 
capacity for heat to be equal to tbat of water. Theaa results can give oa an 
idea of the magnitude of the emksion, in relation to the surface and mass of 
tho sun ; but they caimot inform ns whether the sun mdiates heat as a glow- 
ing body, which since its forraatioa has its heat accamulaled within it, or 
whether a new generation of heat by chemical processes t^es place at the 
sun's surface. At all events the law of tho conserration offeree leaches ua 
that no process analogous to those known at the surface of the earth, can 
supply for eternity an incxlianstible amount of light and heat to tho sun. 
But the same law also teaches that the store offeree at present existing, aa 
heat, or as what may become heat, is sufficient for an immeasurable time. 
Witli regard to the store of cliemical force in the eun, we can fbim no con- 
jecture, and the store of heat there existing can only be determined by very 
uncertain estimations If, however, wo adopt tlie very probable view, that 
the remarkably small density of so lazge a bo<1y is caused by ita high tem- 
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peratnre, and mnj beccme grvBitBr in time, it maj be calculated tiut if iht 
diameter of the sun were diminished only the ten-thonsandth part of in 
present length, by Ihis act a eofflcient quantity of boat would be gonoralad 
to corer the total eminsion for 2100 yeiira. Such a smal! ebange bcaidei 
it vould be diffienlt to detect oreo by the finest BsCronomical observa- 

Indeed, froni the commeiicffliient of the period during which we possem 
historic Bcconnls, iJiat is, for a period of about 4O00 years, the temperatim 
of the earth baa not Bousibly diminished. Prom these o[d ages we have 
certainly no liiermometric obaerrations, but we have informatiun regarding 
tbo distribution of certain cultivated plants, the vine, the olive me, wbidi 
are very senailive to cluuige! of the mean annaal temperatore, aod we find 
that these plants at the present monietit have the same limits of distributton 
that they had in the tiioea of Abiaham aitd Homer ; &om which we may in- 
far badtwardfl the constancy of the climate. 

In apposidoti to this it has been ai^d, that here in Frussia the Genosn 
knights ia former timas cultivated the vine, cellared their own wine and 
drank it, which is no longer possible. From this the coDclusion has bera 
drawn, that tiie boat of our climate has diminished since llie time referred 
to. Against Ihis, however. Dove has cited the reports of ancient chroniclers. 
according to which, in some peculiarly hot yoars, the PnuKian grape po«- 
seased somewhat less than its usnal quantity of acid. The &ct also speakc 
not so much for the climate of the coantry as for the Ihioats of the G«inan 
drinkers. 

But ev«i thouj^ the force store of onr planetary system ia so immensely 
great, that bj the incessant emission which has occurred during the period 
of human history it has not been sensibly diminiEked, even though the 
lengdt of the time which must flow by, before a sensible change in the state 
of our planetary syBtem occurs, ia totally incapable of measurement, still the 
inexorable laws of medianics indicate that this store of fbrce, which can only 
Buffer loss and not gain, most be Anally exhausted. Shall we terrify our- 
aelvea by this tliought 1 Men are in the habit of measuring the greatness 
and the wisdom of the universe by the duration and the profit which it 
promises to thait own race ; but the past history of the earth already shows 
what an insignificant moment the doration of the existence of our race upon 
it constitutes. A Nineveh vessel, a Boman sword awakes in us the concep- 
tion of giny antiquity. What the inusenms of Europe show us of the re- 
mains of i^ypt and Assyria we goie upon with ailetrt astonishment, and 
despair of being able to cany oar ihoughla back to a period so remote. 
Still muat the human race have existed for ages, and multiplied Itself be- 
fore the pyramids of Nineveh coald have been erected. We estimate the 
duration of human history at 6000 years ; bat unmeasurable as this time may 
appear to us, what is it in comparison with the time during which the earth 
carried successive series of rank plants and mighty animals, and no men ; 
daring which in oiu' neighborhood the amber-tree btoomed, and dropped ili 
costly gum on the earth and in the sea ; when in Kberia, Europe end North 
America groves of tropical palms flourished ; ndiere gigantic lizards, and 
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after tbem elephants, whose mi^tj remains ire itiU ftad buried in the earth, 
foand a home ! DiSereot geologists, proceeding from different premises, 
have souglit 10 estimate the duration of the above creative period, and tbtj 
from a million to nine million Team. And the lime daring wbicli the earth 
generated organic beings is again email when we compare it with the ages 
daring which the world was a ball of fused rocks. For the dnration of its 
cooling from 3,000° to 200° centigrade, the experiments of BiEtop apoa 
basalt show that about 330 millions of years woold be necessarj. And with 
regard lo the time during which the first nebulous mass condensed into our 
planotarj BTBtam, our most daring conjectures mnst ct«so. The history of 
man, therefore, is but a short ripple in the ocean of time. For a much 
longer series of years than that during which roan hag already occupied tbis 
world, the existence of the present state of inorganic nature favorable lo the 
duration of man seems to be secured, so that foroursetves and for long gen- 
eratioDS after as, we have nothing to fear. But the same forces of air and 
water, and of the volcanic interior, which pn>duced former geological revo- 
lutions, and buried one series of livingfonns alter another, act still upon the 
earth's crust. They moro ptobablj will bring about the last day of the 
human race tlian those distant cosmlcal alterations of which we have spoken, 
and perhaps force us to make way for new and more complete living forme, 
as the lizards and the mammoth have given place to os and our fellow- 

Thus the thread wbich was spun in darkness by those who sought a per- 
petual motion has conducted us to a universal law of nature, wliich radiates 
light into llie distant nights of the beginning and of the end of the liisloty of 
the univeree. To our own race it permits a long but not an endless exist- 
ence ; it Ihreatena it witb a day of judgment, the dawn of which is etill hap- 
pily obscured. As each of us singly must endure the thought of hti death, 
the race mast endure the same. But above the forms of life gone by, the 
human race has higher moral problems before it, the bearer of niiich it is, 
and in the compledon of which it tiilfils its destiny. 

IMPOSSIBLE PEOSLEHS. 

The following paper on " impossible problems," published during the past 
year by the well known mathematician. Do Morgan, presents some points 
of novelty and scientific intoreat : 

When we find a long and enduring discuseion about any points of 
speculation, we naturally ask whether there be not some verbal difficulty at 
tho bottom. Wliat is the aoiution of a problem ? It is the showing liow to 
arrive at a desired result, under prescribed conditions to tho means which are 
to bo used, and as to the form in whicli the result is to be presented. There 
are then three poesibilities of impossibility. The desired rtsnlt may be 
among non-existing things ; the prescribed conditions may be insuffii'ient ; 
the form demanded may be neoOBsariiy unatf^nable. And any one of ihese 
things being really the ease, it may be impoasiblo lo demonslmte that it is tlie 
case. Hnman nature, which always assumes that it con know whatever can 
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bt knoam, must bear to be told thst (Ma usnmption may be one of iU little 
mutskts, or ma; be a tme expoeition of ita ova poireiE, and maj be a 
matter on which no certain^ can b« arrived at. 

la prescribing conditions of solution, and form of resnlt, we dictate to eK- 
istence ; we determine that our mental nature shall be so constracbed that 
ne shall know beforehanil vrhai means are wanted, and what form the reanlt 
shall nppear in, the matter being one on ^^ch the rraj neceeutj of propos- 
ing the pnjblcm shows onr ignorance. And when we fail, we qooirel with 
the aniTerse, as Ponon did, when be prc^iosed to himself the problem of 
taking np the candlestick, hie condition being tttat in which two images of 
objects appeal, one the consequences of the lawi of light, the other what a 
ps]rchologist would perhaps call pntelj tabjective. He accordioglj handled 
the wrong image, which of contse did not prevent hit &ngers from meeting. 

Incensed at this, he exclaimed, " D the noRire of tilings I " He h^ 

better have aOended to preliminaries nndw which bo simple a problem might 
have been solved without a qnadratic eqnatkm. 

UndonlUedljthe dictation of conditiDDg and of form has been attended with 
the most advanlageons results. Abundance of possibles bare been tamed 
up in digging for impossibles. Alchemy invented chemistry ; astrology 
greatly improved astronomy ; ttie effort to find a certainly of winning in 
gambbng nnrtored die science under which insniance is safe and intelligible, 
and the inscrutable inquiry into ens quateniig ens, «o propra'ly placed /irra tb 
fiiwtKa, has added mnch to onr powers of investigatiog Adqd guatenut homo. 

There was a separate dictation of conditions in arithmetic and in geome- 
try. In arithmetic, the simple delinile number or fraction, the earliest ob- 
ject of our attention, was declared to be the universal mode of expression- 
It was prescribed to the circle that it shoald be, in circomference, a delinitelj 
expressible derivation from the diameter; it was demanded of the nature of 
thin^ that by cutting (he circumference into a certain number cf eqnal partSi 
a certain samber of those parts should give the diaineter ; and vice vtraa. 

In geometry, Euclid laid down, as his prescribed instraments, the slraight 
line and circle. Of all the infinite number of lines which exiat, he would 
use none except the straight line and circle. It wai demanded of the natoM 
of things that it •honld be possible to construct a sqnars equal to a givea 
circle, without the nse of any cnrro except the drcle. 

The second demand was not quite so impudent as die first II was. soon 
discovered ond proved that there is no square root to 2, as a definite fraction 
of a unit. That is, there is nothing but on interminable series of decimals, 

1.1U2136 ; by help of which we discover the aqnarc root of fnio- 

tions within any degree of nearness to 2 wo please. And yet, with snch a 
result ns this known to all, it was thouglit the most reasonable thing in the 
world to demand that tlie ratio of tiie drcumfeience to the diameter should 
bo that of number to number. 

X will now speak of several problems of popular interest. 

1 . Z^ three boditt. This is the problem of dettrmining the motion of a 
planet attracted, not only by the sun, bat by another planet. In the early 
days of the integral cBlroLui, it was demanded of the nature of things diat 
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all deferential eqnatioDS should be solnblo in what ore called fimte lenru, that 
ii b J a definilG number of Blgebnucal, etc., tcnns consisting of our nsad 
modes of expression. Mathematicians hod not then opened their cjea to the 
bet that there exists an unlimited number of modes of expression or which 
those we employ cannot give sa idea, except b; interminable eericB. Ac- 
cording!;, they considered the problem of tlii«e bodies unsolred bo long at 
it was Doceasajy to baTe reconrso to these interminable series. Bnt is diis 
problem uraolved, in any other sense than this, tiuit the nature of things has 
not listened to hnmsm dictation on matters which bnmanity know nothing 
about ? Do we not find the moon's place within a fraction of a second of 
time, by the existing solntiOD ? And did not Adams and Levemer even 
solve the iuTerse problem. Given the effect produced upon a known planet 
by an unknown planet, to discover the place of the anknown planet ! There 
are hundreds of problems, in pai« and mixed mathematics both, which ore 
treated only by interminable series, and which no one ever complained of as 
not being solved. The difference is this : we speak of these problems in thA 
language of the newer day; we speak of the problem of the three bodies 
after the tradition of an older day. 

It is not practicable, that is, it has not been fbund practicable, to prove the 
impossibility of solving die problem of three bodies without interminable 
series. Bnt a long chwn of cedent analogies convinces every one who has 
gone through them, with fiill moral evidence, that the finite terms must be 
temu of a kind of which we have at present no conception. 

a. Tht Perpetual motion. — This is a problem of a very di&erent kind. 
The pnrse of Fortunetos, which could always drop a penny out, though 
never a penny was put iu, is a problem of the same kind. He who can con- 
struct this purse may constract a perpetual motion ; in this way. Let him 
hang the pnrse upside donn, and with the stream of pence which will fiow 
out, let him buy a strong steam engine, and pay for keeping it at work day 
and night. Have a new steam-engine ready to be set in motion by the old 
one at its last gasp, and EO on to all eternity. A perpetual motion demaods 
of the nature of things a machine which shall always communicate momen- 
tum in the doing of some work, without ever being fed with any meaiis-coI> 
lecting momentum. It could be compassed, in a certain way, — that is, by 
retaining the work done to do more work, which again should be mora, and 
so on, — if friction and other rusislances could be abolished, and nothing 
thrown away. In this way the fall of a ton of water fi-om a reservoir might 
be employed in pumping np as much water into another resErvolr, whiih, 
when landed, if it be lawful to say so of waler, might, by iia subsequent foil, 
pump up on equal quantity into the originai reservoir, and so on, backwards 
and forwards, in arcala seculonim. But not a drop must bo wasted, whether 
by adhesion to the rtservoir, hy evaporation, by splashing, or in any way 
whatever. Every drop that falls down must bo mada lo iBise anoUicr drop 
to the same height. So long as the sockets have friction, or the air resists, 
this is impossible. In fact, matter, with respect lo momentum, has the 
known qualities of a basket with respect to e^s, butter, garden-stnlf, etc. 
So more can come out than was put in; and vrecj quantity taken out i«- 
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gnirca S3 mncli mora to be put in before the ori^nal state is restored. So 
soon oa the law of matter is as clearly known sfi the law of tha basket, there 
is nn end of looking for the perpetual motion. 

' That people do try nfler a pcrpetaal motion to this day is certain. A 
good many jean ago a perpetual motion company was in contemplation; 
and the promoters did me the unsolicited honor of putting my name on tha 
list of direclOTS. Fortunately the intention came round to me before the list 
waa circulated ; and a word to the editor of a periodical produced an article 
which, I beliore, destroyed the concern. The plan was to pnl a drum or 
broad wheel with one venicle half in mercury and the other in racnnm. 
This instrument, the most unlucky dnua since Parolleaj feeling the balance 
of its two halros very UDBBtisfactory, was to go round and ronnd in searcti 
of an easy position, forever and ever, working away all the time, — I mean 
all tlie etemitr, — at lace-making, or water-pumpinj;. or any other nscfut 
employment. People were told that if they would sell llieii steam engines 
for old iron, they might buy new machines with the money, which would 
work as long as they held together withont costing- a fartliing for fnel. Cer- 
tainly, had the scheme been proposed to me, I should have declined to join 
until I had derived assurance from seeing the donkey who originated it 
tntnod into a head-over-heels perpetual motion by tying a heavy weight to 
his tail and an exhausted receiver to his nose. 

3. Qiuulrature of the circle. — The arifAmeli'mZ quadrature involves the de- 
termination of the circumference by a definite arithmetical multiplier, which 
shall be perfectly nccurote. Lambert proved thai the maltiplier must be an 
interminable decimal fraction ; and the proof may bo found in Legendre's 
geometry, and in Brewster's translation of that work. The arithmcticiaas 
have givrai plenty of approximate multipliers. The last one, and the most 
accurate of all, was published a few yean ago by Mr. W. Shanks, of 
Houghton-le-Spiing, a calculator to whom multiplication is no vesation, 
etc. Ho pubiiahed the requisite niultipUcr (which mathematicians denote by 
it) to six hundred and seven decimal places, of which 441 were verified by 
Dr. linlherford. To giro an idea of the power of this multiplier, we must 
try to master sach a supposition as the following. 

There are living things on our globe so small that, if due propo^^oD were 
observed, the corpuscles of their blood would be no more than a millionlh 
of on inch in diameter. Suppose another globe like ours, but so much 
l.irgcr that our great globe itself, is but fit to be a corpuscle in the blood of 
one of its animalcules; and coll this the ^rsl globe aboveua. Let there be 
another globe so largo that this l!rst globe aboie us is but a corpuscle in the 
animalcule of that globe; and call this the second globe above us. Oo on 
in this way till we romo to the twentieth globe above os. Nest, let Bie 
minute corpuscle on our globe bo another globe lilto ours, with everything in 
ptoportion; and call this the iirst globe below us. Take a blood-corposcle 
from tho animalcule of that globe, and make it the second globe below ns ; 
and so on, down to the twentieth globe below us. Then if the inhabitants 
of the twentieth globe above us wore to cnlcnlalo the circamference of their 
globe from its diameter by the SOT decimals, their orror of length conld not 
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be made Tiiible to tbe inliBbitanIs of tbe tweotielli globe below ui, ddIm* 
flieir microscopes were leUtiTely very mach mora poweifdl than ours. 

B/ tbe geometrical quadratiue is meant tbe decorminatioa of a sqnara 
equal to the circle, naii^ 0017 Euclid's allowance of means ; that is, nsing 
only tbe straight line and drelo as in Euclid's first three postataies. On this 
matter, Jamea Qngtfrj, in 1S68, pablishcd an asserted demoojtnition of the 
impossibility of the geometrical qnadratnra. The matter is to difficult, and 
proofs of a nogBtiTO so slippery, that malbematidani ate rather shy of pro- 
nouncing postdve opinioos. Montncla, in the tint edition of the work pre- 
sently mentioDCd, only rentared to saj that it was verg like demon stiation. 
In the second edition, after farther reflection, he gare his opinion that the 
point was demonatiated. I read Jamea Gregory's tract many years ago, and 
left off with an impression that piobably more attentive caniidaialioii would 
compel me to agree with it* anihor. But ha would be a bold man who 
would be very positire on the point ; even thongh there are trains of reason- . 
mg, different from Gregoiy's, which render it in the highest degree improb- 
^le, which are in tact all but demonstration thcmeeliea, that the geometrical 
qoadratnre is impossible. 

To aay that a giren problem cannot be solved, because two thousand 
years of trial have not snixoedod, ia unsafe ; far more powerful means ma;^ 
be invented. But when the question is to solre a problem with eatain ffivm 
Beans and no olhtr), it ia not bo nnaafe to affirm that the problem is insolu- 
ble, B; hypotbeais. wo are to nse no means except those which have been 
Qsed for two thousand years ; it becomes exceedingly probable that ail which 
those means can do has been done, in a question which has been tried by 
hnndrcda of men of gcnins, patience and proved success in other things. 

4. Tristction of the Angle. — The qaestion is to cat any given angle into 
three egnal pana, with no more assistiuice than is conceded in Euclid's llrst 
three postdtates. It is well known Aat this problem depends upon repto- 
senting geometrically the three roots of a cubic equation which has all itt 
roots real : iriioevOT can do either can do the other. TSovi the geometrical 
solotion, OS the word geometrical is understood, of a cubic equation, has 
never been attained ; and all the a priori considerations which hare so much 
force with those who are used to them are in favor of the solution being im- 
poaaible. A person uwd to algobmic geometry cannot conceive how, by in- 
tersBMiona of circles and straight lines, a problem shonld bo solved which 
has three answers, and three only. 

To samnp the whole. The problem of the three bodies has snch solution 
as hundreds of other problems have ; approTimnte in clinracter, but wanting 
only pains and patience to carry the npproximotion to any dosiml extent. 
The problem of t!io perpetual motion id a physical abatu^ity. The arith- 
metical qnndratnre of iha circle has been proved impossible in finite terms, 
but 607 decimnl places of the interminable series have been found, and 441 
of Ihcm verified. Of the geometrical quadrature an asserted proof of im- 
possibility exists, whicli no one who has rend it ventures to gainsay, but in 
favor of which no one speaks very positively. The triaection of the angle 
has no alleged proof of itt impossibility. But were this the proper place, an 
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■oeotmt might be ^ven of ibose coitsidemtiona wbich lead an who hare 
ttonght mnch on the ^abject to feci sure that the dit&caltj arises Trom thB 
restrictions placed upon the meana of eolution amonnting to a lilxla too mnch 
dictation to the Datura of things. For it must be temembered that the prob- 
lem is not to square the circle, nor to trisect the angle, bat to square the 
circle or trisect the augle without recourse to any means except those 
I afforded bj Eaclid's first three postulates. This limitation is freqaently 
' omitted ; and persons are led to conclude that mathemadcians barn never 
shown how to square a circle, or to trisect an angle, than wbich nothing can 
be more untrue. I may take occasion to raise a query in some fature com- 
munication, whether these difficnlties would ever have existed if Enclid'8 
ideas of solid geometij had been as well arranged as bij ideas of plane 
geometry. 

The reader may find det^ls on this subject in the articles QnAcnATiJBB 
and Thisectioit in the Penny CydopEcdia. But further information will 
be found in MonMcIa's Htstoire des R^cherckea lur la QuadralUTe du Cercle, 
Paris, 1631, Svo. (second edition). This work contains, besides the vagaries 
of the iusnfficiently informed, an accotint of the attempts of older days, 
which ended in useful discovery. In later times the whole subject haa 
lapsed into burlesque ; the few who have made mJional attempts Iwing lost 
in the crowd who have made absurd misconcepiions of the problem. To 
square the circle has become a byword, though many do not know the prob- 
lem nnder a change of terms, say the rectification of the drcamference. 

'And so mnch for the impossible problems, which hare caught so many in- 
genions minds, and almost always held them tight. . For this reason, I should 
advise any one not lo try them. 

BCHONBEIK'S ELECTBICAL FAFEE. 

By a process similar lo that used in the preparation of gun-cotton, Scbon- 
bein has succeeded in converting paper into a perfectly transparent sub- 
stance, which, by the slightest friction, becomes extraordinarily electrified, 
and which ho employed in the construction of an electrical machine. 

Such a substance must be in the highest degree acceptable to the eiperi- 
mental physicist, and it is so much the more to be regretted that Schonbein 
and Buttger have published nothing further on this subject, although elec- 
trical paper is now offered for sale in Berlin. In most coses the electrical 
paper can be replaced by thin sheets of gutta percha. 

SIMPLE ELECTEIC KACHUfE. 
M. Thore united the ends of a strip of paper about eight inches in width, 
so as to make a continuous band of it, and stretched it on two wooden pul- 
leys covered with silk, one of which was rapidly turned around by a handle ; 
the electricity was developed by pressing a warmed flat-iron npon tlie paper 
as it passed over one of the pulleys. He describes (he effects as temarkable. 
There is nothing new in the observation of the electricity developed by 
paper, and many of our mscbinistf have noticed how often tha bands of their 
13 
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machimry became elactricallj charged. Bat the appustiu is limpla and 

cheap, and capable of working nnderalmoapheric conditionB which ancst the 
action of our ordinal^ n 



Dr. A. Matthiesaen haa made, nnder the direction of Frof. KirchhofT, 
of Heidelberg, a series of ezperimentii on this subject, the method of per- 
fbnning which is faltj deacribed in the London, Edinburgh and Dublin 
Philosophical Magaiine, for February. The following an the resulta. The 
temperatures are in centigrade degrees. 

Tiie conducting power of silver at 0* being =■ 100. 

Thit of Bodlnin mtZl-'7 - 3T'« 

Hasuesinm IT- = IG47 

Calcium 16-8 - SSH 

Fotiraium 20'1 ~ 20-89 

Llthlom 30- - IMO 



T!ie potauiura and sodium nsed, were commercial ; (he others were ob- 
tained electrotj^iically. Experimenta were also made, and are raported 
io the original paper, on the Tarialion of the conducting power by heat. 

In these results nn interesting fact was obscreable, namely, that at some 
distance from the point of fusion, ae well in the liquid as in the solid state, 
the decrements in tha conducting power with the increase of tempcraloro 
were almost in proportion, bat near the point of fusion the decrease in tho 
conducting power became much more rapid ; with sodium this change ap- 
pears to be very sadden, whereas with potassium it seems gradual. This 
difference in these metals corresponds with their different behavior in fusion ; 
namely, potassium does not become suddenly liquid like sodium, but first 
passes through a semi-fluid state. 



M. Petrina has invcstigntcd this disputed phenomenon by means of the 
reduction of temperatnre which Peltier discovered to take plnca when an 
electric current posses from bismulb to antimony. A metallic bar of these 
two melais soldered together in the middle, wns introduced into the bulb of 
an air-thermometer, and divided currents from the same battery carcftiUy 
equalized, were pasaed through it in opposite directions. In this case, if no 
current passes, no effect should be produced ; but if both pass, since the 
cooling eBects are known to be mach less dian the beat produced by the 
lame current when passing in the opposite direction, the thermometer should 
indicate sudi hesL In fact, no vB^ct was produced whrai the carrenu were 
equalized, and when they were allowed to be unequal, the beat ynt that dna 
to the difforefice of the correnla. — Cosmoa. 
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From ccrtun experiments recentlj made bj lilr, W. R. Grore, published 
in tbe Fhiiosopbical Magazine, the way appears to be opening for new ap- 
plicationB of electricttj, and for investigations rich in promise alike Co 
sdence and art It was known yeara ago to some of the German savans, 
that a coin or medal placed on a smooth vitreous or metallic suifuce and 
electrized, would leave impresaions on that surface which became Ttsible 
when breathed on. fVom tlie latter peculiarity they were called " roric 
figures ; " and attempts were mode to fix them by exposure to vapor of mer- 
cury or iodine, but without buccdss. Where the Germans tailed, Mr. Qrove 
has succeeded : " Believing as I have for many years," he says, " that elec- 
tiicit]' i9 nothing else than motioq or change in matter, a force and not a 
floid, I have made experiments to ascertain whether similar effects take 
place in caeea where electrical light is visible upon insulated aui&ces only." 

Wo give a brief sketch of the expeiimBnta, adopting Mr. Grove's descrip- 
tion where it suiis onr pnrpose. Two plates of window-glasa, about three 
inches square, were dipped in nitiic acid, then washed, and dried with a 
clean silk handkerchief, and coated on the outside with pieces of tinfoil a 
little smaller than tho gloss. A piece of printed hand-bill was laid between 
the plates thus prepared; tho tinfoil coatings were connected with the 
•econdaiy tormioals of Rnhmkorff's coil, and removed after a few minntes' 
electrization. Now, "the interior SDrfaco of tho glass when breathed on, 
showed with great beauty iho printed words, which had been opposite it, 
these appearing as though etched on the glass, or having a frosted appear- 
ance; even the fibres of the paper were beautifully brought out by [ha 
bread], but nothing beyond the margin of the tinfoil." These ionpresEions 
were fixed by holding tbem over hydrofluoric add, — powdered flnor spar 
and sulphnrio acid slightly wanned in a leaden dish. 

"I now cut ont of thin white letter-paper," proceeds Mr. Grove, "die 
word Volta, and placed it between the ptatea of glass. They were submit- 
ted to electrization as before, and the interior surfiico of one of them, without 
die paper letters, was subsoqaently exposed in the hydrofluoric acid vapor ; 
the previously invisible figures came out perfectly, and formed a permanent 
and perfectly accurate etching of the word Yolta, as complete as if it had 
beeo done in theuenol mode by an ctehing ground. Tliis, of course, conid 
be woshod and rubbed to any extent without alteration ; and tlie roanlts 
obtained give evei? promise for those who may pursue this as an oit, of pro- 
ducing very beanlifiil effects, enabling even fine engravings lo tie copied on 

A plate on which the invisible imago was impressed, was immersed in a 
bath of nitrate of Gilver, in the usual manner as for a photograph. " It waa 
then held opposite a wiodow for a few seconds, and token back into the 
darkened room ; and on pouring over it a solution of pyregallic acid, the 
word Yolta, and the border of the glass beyond the limits of the tinfoil, wsrs 
darkened, and come oat with perfect dialiactoess, the other parts of the^Ml 
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havmg been, as it wer«, prolected bj electrization frnm tlie iu.tioa of U^t. 
The ligores wen penntmeatly fixed bj a Etiong aoluiion of hTposolphate of 



ON A NEW HKTHOD OF OBSEEVING ATMOSPHEBIC ELECTHICITr. 

At the BritiBh Aesociotioii for 1856, Profeasor W. Thomson gave the fol- 
lowing description of a mediod irf observing atmospherical electricity, em- 
ployed b/ Mr . Dollman, of Cronznach, Prussia, Mr. D. being employed 
by the government to make meteorological observations. It consists in asing 
a copper ball about six inches diameter, to carry away an electrical effect 
from a position about two yards above the roof of his hoasc, depending 
simply on the atmospheric " potential " at the point to nliich the centre of 
the ball is sent; and it is e:tactly the method of the "carrier ball " by which 
Faraday iorestigated the atmospheric potential in tbo neighborhood of a 
nibbed stick of sheli-lac, and other electrified bodies ("Experimental Re- 
searches," series ix, 1839.) The whole process only differs from Faraday's 
in not employing the carrier ball directly, as the repeller in a coulomb-elec- 
tiometer, but patting il into communication with the conductors of a sepa- 
rata electrometer of peculiar couslruction. The collecting part of the ap- 
paratOB is so simple and easily imtnagod that an amalcaF could, for a few 
■hillings, set one up on his own home, if at all suitablo as regards roof and 
windows; and, if provided with a suitable electrometer, could make obser- 
vations in atmospheric electricity with as ranch ease aa thennometric or ba- 
Tometric observations. The electrometer used by Mr. Dellman is of his own 
construction (described in Poggendorff 's " Annalen," 1853, vol. 89, also 
vol. 85), and appears lo bo very solisfactorj in its operation. It is, I be- 
lieve, essentially more accurate and sensitive than Peltier's, and It has a 
great advantage in affording a very easy and exact method for reducing ita 
indications to absoiuto measure. I wish also to snggest two otlier modes of 
observing atmospheiic electricity which have occurred to me, ss possessing 
each of ^em somo advantages over any of the systems hitherto followed. 
In one of ihese I propose to have an uninsulated cylindrical iron funnel, 
about seven inches diameter, fixed to a Eeighi of two or three yards above 
iba highest part of the building, and a light, movable continuation [like the 
telescope funnel of a, steamer) of a yard and a half or two yards more, 
which can be let down or pushed up at pleasure. Insulated by supports at 
tba top of the fixed part of the funnel, I would have a meta! slero carrying 
a ball like Dellman's, standing to such a height that it can be covered by a 
hinged lid on the top of the movable joint of the funnel, when the latter ig 
pushed up ; and a fine wire fixed to the lower end of the insnhited stein, and 
hanging down, in the axis of the fnnnel to the eledrometer. When the ap- 
paratus is not in use, the movable joint would be kept at the highest, and 
its lid down, tonching the ball so as to keep it uninsulated. To make an 
observation, the lid would bo turned up rapidly, and the movable joint car- 
iTing it let down, ao operation which could be effected in a few seconds by & 
suitable mechanism. The electrometer wonld imtnediately indicate an in- 
ductire electrification simply proportional to the atmospheric potential at 
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the positton occnpied by the centre of tbe ball, and wonid contintie to indi- 
cate at eacli instant the aciua! atmospheric potential, however variable, as 
long as no sensiblo electrification or diseloctrification has talcen place throngh 
imperfect insnlatioQ or lonvection by particlca of dust or currenla of air 
[probably for a quarter or a half of an hour, when earn is taken lo keep the 
insaladon in good order). This might be the best form of apparatus for 
making observations in the presence of thaader-douds. But 1 think the best 
possible plan in most respects, if it turns out to be piactieabic, of which I 
can bave little donbt, will be to nse, instead of the ordinary fixed iusnhttcd 
conductor witli a point, a fixed conductor of similar form, but hollow, and 
containing within itself an apparatus for making hydrogen, and blowing 
small so^bubbtes of that gas from a fine tube terminating as nearly as mny 
be in a point, at a height of a few yards in the air. With tins arrangement 
the insulalian would only need to be good enough to make the loss of a 
charge by conduction very slow in comparison with convecIivG loss by the 
bubbles, and it would be easy to secnre against any sensible error from de- 
fective insulation. If one hundred or two hundred bubbles, each one-tenth 
of an inch in diameter, aie blown from die top of the conductor pet mtnnte, 
the electrical potential in its interior will very rapidly follow variationB of 
the atmospheric potential, and would be at any instant the same as the mean 
lor the atmospheric daring some period of a few minutes preceding. The 
action of a simple point is, (as I suppose, is generally admitted) essentially 
nnsatiafactory, and as nearly as possible nugatory in its results. I am not 
aware how flame has been found to sncceed, bnt I should think not well in 
the circumstances of atmospheric obserrationa, in which it is essentially 
dosed in a lantern ; and I cannot see on any theoretical gninnd how Its 
action in these circumstances can be perfect, like that of the soap-bubbles. I 
intend to make a trial of the practicability of blowing the bubbles ; and if it 
proves satisfactory, there cannot be a donbt of the availability of the system 
fin- atmospheric obaeryationi. 

J ELECTEIC FISHES AS MEDI- 



Prof. George Wilson, in a paper before the British Aasocialion, Dublin, 
stated that his attention bod been incidentally db^cted to the employment 
of the living torpedo as a remedial agent by the ancient Greek and Bomai^ 
physicians; and he now felt eatisticd that a living fish was alike the earliest 
and the most familiar electric instrument employed by mankind. In proof 
of the antiquity of the practice he adduced the testimony of Galen, Dioaco- 
rides, Scribonius. and Asclephlades, whose works proved that the shock of 
d)e torpedo had t>eeQ used as a remedy in paralytic and neuralgic affections 
before the Christian era. A eliU higher antiquity had been conjectnralty 
claimed for the electric siloras or malapterurus of the Kile, on the supposi- 
tion that its Arabic name, Raad, stifles thunder-fish, and implied a very 
ancient recognition of the identic iu nature of (he shock-giving power and 
die lightning fbrce ; but the beet Arabic scholars have pointed out that the 
I3* 



U,l„f^;„,G0t)^lc 



160 - ANNUAL OF aCIENTlFIC 

words for thnnder (rasd), and for the electric fish (ra'a'd), are differenl, and 
^lat tbe latter signifiCB tho " causer of trembling," or " coavu\s^," so that 
there are no grounds for computing to the ancient Egyptians, or even to the 
Arabs, the identification of silurus-power with the BlocCrie force. In proof 
of the goneraJity of tho practii'e of tlio zoo-electric maehino nt the present 
clay, tho writer referred to tho remedial applicatioQ of tho torpedo by the 
Abys^inians, to that of tbe gymnotus by the South Antcrican Indians, and 
to that of the recently diseoTorod electric fish (Mahiptenirns Bcoinensifi) by 
tho dwellers on the eld Calabar Hirer, which flows into the Bight of Benin. 
The natiro Calabar women were in the habit of keeping one or more of the 
flehes in a basin of water, and bathing (heir diildren in it daily, with a view 
to Btrongthen them by tbe Ghocka which they receive. These shocks are cer- 
tainly powerful, for living specimens of (he Calabar fish are at present in 
Edinbnrgli, and a single one gives a shock to the hand reaching to (he 
elbow, or even to the shoulder. The usages referred to appear to have pre- 
vailed among the nations following them from time immemorial ; so that 
they furnish proof of the antiquity as weil as of the generality of the prac- 
tice under notice. The writer concluded by directing the attention of natur- 
alists to the probability of additional kinds of electric fish being discovered, 
and to the importance of ascertaining what tbe views of do natives familiar 
with them are in reference to the source of their power, and to their thenqwn- 
ttc amploymenC 

Sir J. BichardEOQ staled, that there were not less than eleven genera of 
fishes known that had tbe power of giving electric shocks. There was one 
peculiarity in all theso fishes, and that was the absence of Scales. In evei^ 
one of them an apparatus had been discovered, which consisted of a series 
of galvanic celts, put in action by a powerful system of nerves. He read 
extracts from a letter from Dr. Baikie, now engaged in oiiploring tho Niger, 
in which that gentleman stated that he had met with an electric fish in 
Fernando Po, and which Sir J. Richardson believed was idendcal with tbe 
U^aptemrus, whicli had been described by Br. Wilson, from the coast of 
Old Calabar. The natives called this fish the Tremble&h. 

OH A NEW SOLTtCE OF ELECTRICAL EXCITATroiT. 

The following paper, by Mrs. Elisha Foot, was piDECntcd to the Ameri- 
can Association for the Advancement of Science, at its last meeting ; — 

1 have ascertained that the compression or the expansion of atmospheric 
air produces an electrical excitation. So far as I am awarB this has not been 
before observed, and it seems to me to have an important bearing in the ex- 
planation of several atmospheric and electrical phenomena. 

The apparatus used was an ordinary air pump of raliier feeble power and 
adapted cither to compress or exhaust the air. lis receiver wosaglaga 
tnbe about twenty-two inches in height and three in diameter, with its cnda 
closed by hrasa caps cemented to it. At tho bottom w|is a stOp-Cock and a 
screw by which it was attached to the air pnmp. To the top were soldered 
two copper wires, one hanging down within the tube, terminating m one oi 
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more points,' ftad extending to within aboat six inches of Qm bottom, the 
other extending from the app«r side of the c&p to an ordiniuy electrical 
eondenser. 

In experimenting nAer compressing or exhansting the air irithin the re- 
ceiver, (he wire reaching to the condeoBcr van disconnected from it The 
nppcr piflto wiis lifted from its place bj it9 glass handle, and its electrical con- 
dition t«Btcd bj' a gold leaf electrometer. I have fontid tc convenient first (o 
comprOBS the air and close the stop-cock, when the cciDden:ier would bo 
found to be charged with positive electricitj. Then after discharging ail 
traces of it both from the condenser and the wire leading to it, the air was 
allowed to escape, and the condenser would become recharged to an equal 
extent. 

Mj experiments with this appanitas bare extended over abottt eight 
months, and I have foand the action to bear a strong analogy to that of the 
electrical machine. In damp or warm weather little or no effect wonld be 
produced, whilst at other times, particularly in clear cold weather, the action 
would be so strong as to diverge the leaves of the electrometer to tlieu* 
utmost extent In warm weather, when no action would be produced, I 
have attained the result b; cooling the air artificiallj. A sudden expansion 
or contraction always increases the effect. 

The resnlts with oxygen gas were similar, bat I was not successftU with 
either hydrogoo or carbonic acid gases. 

It is believed that the results which have been obtained on a small scale 
in my experiments may be traced in the great operations of nature. The 
fiuctuations of our atmosphere prodaco compressions and expansions suffi- 
cient to cause great electrical distnrbances. ParticulaiJy should this be ob- 
served in the dry cold regions of our atmosphere above the effects of mois- 
tare and vapors ; and it was established by the experiments of Becquerel as 
well as those of Gay Lussac and Blot thai the electricity of the atmosphere 
increases in strength with the altitude. 

A manifest rclolion, moreover, between the electricity of the atmosphere 
and the oscillations of the barometer has frequently been obsened. Hum- 
boldt, treating upon the subject in his Cosmos, remorka among other things 
that the electricity of the atmosphere, whether considered in the lower or the 
upper strata, of the clouds in its silent problematical dlnmal course, or in the 
explosion of the lightning and thandcr of the tempest, appears to stand in a 
manifold relation to the pressure of the atmosphere and its disturbances. 

The tidal movements of our atmosphere produce regular systematic com- 
pressions twice in twenty-four hours. These occur with so much reguhirity 
within the tropics, as observed by Hnmboldt, that the time of day is indi- 
cated witliin fifteen or twenty minntos by the state of the barometer. And 
Sanssnre observed a diurnal change in the electricity of the atmospbere cor- 
responding with the diurnal changes of the barometer. The electricity of 
the atmosphere, he observes, has therefbre a daily period like the sea, in- 
creasing and decreasing twice in twenty-four hours. It, generally speaking, 
roaches its maximum intensity a few hours after sunriae and sunset, and de- 
■cend* again to its minimum before tbe rising and setting of that luminary. 
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HEW LIGHTKIHO CONDCCTOE. 
At a recent meetiog of the Franklin Ineiilate, Hr. J. D. Bice presented • 
neiT design for Lightning Coadnclors. The condactor is formed of Anted 
tubes of copper, joioed by bctgw Bockets, the ends of tbe tabes abutting, so 
that the communication is complete. The top is terminiited, as in the most 
approved plans, with a einglo upright pladna point, sorrounded by radiat- 
ing pointed copper wires, set at an angle with a vertical line. The object 
of Ae eormgations is, to prvaeut a greater surface in a less diameter, and to 
stiffen the material ; tbej also giie the condactor an ornamental appearance, 
whidi the geaeraUt;^ of them do not possess. 

THEORY OP TBE VOLTAIC FILE. 
During the thir^ yean in which tbe theorj of the pile has been under dia- 
cnssioD, research bas favored appaienti; at one time the chonieal, and at 
anatber the CDniad tbeorj. We are able now, as we believe, to annonnce 
diat the discussion is closed. Tbe chemical theoiy has definitelj Iriamphed. 
As explained ia the Traite d'Eiectricit^ Th6>riqae et Pratique' of De la 
Bive, this theory meets all difScitlties and proves that if contact is often 
nocesiaiy for exciting electricity, it is not that which produces it ; chemical 
actions are always the source. This learned physicist demanstrates that 
all chemical action causes a disengagement of electricity, whilst not a . 
single experiment can be dCed in which electricity is produced eimply by 

He reviews and expluns all the alleged facta in favor of the theory of 
contact He thus sliows ap the objection so often urged, that in order to 
displace by iron the cc^iper of Ihe salphate of copper it is necessary to put 
the iron in contact with the saline solndon, and that the chemical action 
beg^ only oAer the iron is covered with copper and when it has thus 
formed a voltaic coaple. De la Bive first proves that io this expenmeat 
there is a voltaic conple which precedes that formed by tbe iron and by tbe 
displaced copp^ ; this coaple is formed by the iron and the oxide of iron ad- 
hering to ita surface or by iron and cariion or some other Ibreign body; for 
by using iron chemically pure and a sorface perfectly clean, no precipitation 
of copper is obtained. 

No physiciat is better fitted than De la Rive to nodertake the delicate task 
of giving a theory of the pile. His studies as well as Ms discoveries lead 
him in tbia direction. 

De bi Rive was the first who recognized the important taet that zinc 
chemically pure is not attacked by hydiated sulpboric acid ; that two metals 
on which pure nitric acid, for example, has no action, such as gold or plat- 
inum, give not the slightest trace of a current when put to tbe extremity of 
a galvanometer and plunged into the nitric add ; that on tbe contrary, they 
produce an instantaneous current when a drop of cblorohydric acid is added. 
The theoiy of contact has never yet explained this tact — Siiliiium't JoumaL 
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OK THE ELECTfilC COKDDCriVITY OF COUUBBCIAL C0PFEK8. 

The fblloirli^ is an abstract of an important paper reoentlj pTCsenCed to 
the Rojal Society G. B,, " on tlie electric condurtiTity of commercial cop- 
per of various kinds." In mcHBaring the resietances of wires mannfactaitd 
for aubmarine telegraphs, the author was greatly surprised to Hnd difiereDces 
betweeo different BpccimeDS, eo great as molt materially to aff^ their value 
ID tlie electrical operations for which they are designed. It seemed at first 
^lat the process of twisting into wire rope, and covering with gntta percha 
to which some of the specimens hod been subjected, may be looked Co, to 
find the explanation of those differences. After, however, a careflil exam- 
ination of copper wire strands, some covered, Eome uncovered, eome var- 
nished with india-rubber, and some oxidized by ignition in a hot flame, it 
was aseerli^Qed that none of these circumstancea produced any influence on 
the whole resiatanco ; and it wbs found that iho wire rope prepared for the 
Atlantic cable (No. 14, composed of seven No. 23 wires, and weighing al- 
Ic^thcr from 109 to 125 grains per foot] conducted abont as well on Che 
average as solid wire of the same mass, bat in Che larger collecljon of spcd- 
mens which thus came to be tested still greater differences in conducting 
power were discovered than Any previoualy observed. It appeared now 
certain that these difference were owing to different qualiciea of the copper 
wire itself, and it therefore became highly important to find how wire of the 
best quality could be procured. Accordingly four samples of simple No. 23 
wire, and of strand apon from it, distinguished according to the mannfac- 
toriea from which they wen supplied, were next tested, and the differences 
of conducting power were found to be 100, 96'05, and 94'9. Two Other 
samples, chosen at random, about ten days later, out of large stocks of wire 
Enpplied from the same manufactories, were tesCed with difierent instru- 
ments, and exhibited as nearly as could be estimated the same relative quali- 
ties. It seems, therefore, that there is some degree of constancy in the quah^ 
of wire supplied from the sanie manufactory, while diere is vast saperiorily 
in the produce of some manufkctoriea over that of others. The great im- 
portance to shareholders in submarine telegraph companies, that only the 
best copper wire shoatd be admitted for their use, is at once rendered ap- 
parent by the fact that a sabmarino telegraph constructed with copper wire 
having the conducting power of 100, and only one twenty-firBt of an inch in 
diameter, covered with gntta percha to a diameter of a quarter of an inch, 
would, with the same electrical power, and the same instrtimencs, do more 
telegraphic work than one constmcled with copper wire of one sixteenth of 
an inch diameter, having the conducting power of M9, covered with gntta 
percha to a diameter of a third of an inch. When the importance of the 
object is recognized, there can be little difBcully in finding how the best or 
nearly the best wire is to be uniformly olttaincd, seeing that all the cpeci- 
mens of two of the manufactories which have as yet li^n examined, have 
proved 10 bo of the beat, or little short of the best quality, while those of 
other manuf^tories have been found inferior in nearly constant proportions. 
The cause of these differences in electrical quality is a question not only of 



u,i„K.,Got)^lc 



154 .AKNITAL OF SCIENTIPIO DISCOVEBT. 

amch pi«ctic«l importoiice, bat of high acienttflc iateicsL If chemical com- 
position is to be looked to for the eipluiatioo, veiy slight deriadoiu from 
perfect parity mast be sufficient to produce great eSects on the ctecoric coo- 
ductivitj' of copper, the following being the results of aa assaj made on ono 
of the spedmens of copper wire of low condacting power ; — 

Coppa BB^ 

Iron ! '. -08 

TlaorAntimonr -01 

UXHM 
The entire stock of wire from which the samples experimented oa were 
taken, baa been supplied b/ the diB^rent manafibctories aa remarkably pare ; 
and being fbaod satisfactory in mechanical qoalides, had never been sus- 
pected 10 present any want of uniformity as to value for telegraphic purposes, 
until Professor Thomson discovered the difference in conductivitj rcfoired 
to in his paper. Experiments show that the greatest degree of brittleneaa 
produced by tension does not alter die conductivity ot the metal by as much 
as one half per cent. Experiments also showed that no senuble effect was 
produced on the conductivity of copper by hammering it flat. The anthor 
has not yet been able to compare very carefully tbe resistances of single 
wires with those of stranda spun from the same stock, but it is certain that 
any deScicncy which the strand may present wben accurately compared with 
soUd wire, is nothing in comparison with the differences preeenied by differ^ 
ent samples chosen at random from Tarious stocks of solid wire and stnmd 
in the process of preparation tor telegraphic porposes. 

OK THE ELECrRO-Dl~NAUIC INDUCTION MACHINE. 
At the Dublin meeting of the British Association, Frofessor Collan, of 
Maynooth Collie, presentttd the resnlt of a long series of experiments on 
the electro-dynamic induction machine. The fitil of these resoltg is a means 
of getting a shock directly from the armatare of a, magnet at the moment of 
its demagnetization, by nsing, not a solid piece of iron, but a coil of very 
fine insulated itoa for the armature of an electro-magnet, between the poles 
of which the coil would fit. When the helix of the magnet is connected 
with a battery, the armature is magnetised on account of its proximi^ to 
the magnetized iron ; and when tbe battery connection is broken, if the ends 
of the insulated iron wiio be held in the hands, a shock will be fciL The 
second result is the discovery of the fact, that if iron wires he put into a coil 
of covered copper wire, the ends of which are connected with a battery, and 
if another coil be ccnnected with the same battery, the quantity of electricity 
nbieb will flow through the latter will be greater when the first coil is filled 
with iron wires than when they are removed. The third result is, a core for 
the primary coil, which consists of a coil of insulated iron wire, and which 
has five advantages over all the cores in common nse. First, there is no 
complete drcoit for any electrical current excited in any section of the core, 
because all the spirals of the coil ttre instilaied from each other, and no spiral 
Mums to itself. In the common cores, even when the wires are covered 
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with thread, then ia > complete circuit for ereiy comnt indaced in each seo- 
tioD of every wire. Secondly, tbe correDbt ia the rarioiu sectiong of the 
iron da ant oppose each otber ; bat the cairenu in eadi secdon of ercrj 
irire are opposed by the can«iit8 Sowing in the Burronnding wires. Thirdly, 
in the iron coil all the cnrrenQ in the rarious epirala flow in the same direc- 
tion, and fonD one strong current, which may be used by connecting the 
ends of the coil with any body to which we wish to apply ila force. Bat in 
the commoQ cores all the currenis in (he nectioiis of each wire remain within 
the wirea, and cannot be nscd. Fourthly, (he efTect of the condenser on the 
carreuts produced in the iron core can be asoertained when an iron coll is 
med, but not with the common cores. By using an iron coil as a core, it is 
fonnd that the condenser increasca Iha intensity of the carrents indnced in 
the core. Fifihly, the ends of the iron coil, used as a core, may bo connected 
with the coatings at a Leyden jar, and tben the sparks from the coil are di- 
minished in length, but increased in brightness. By the nse of com consist- 
ing of coils of insulated iron wires, electrical cnrrenti of considerable qnsn- 
tityand intensity may be obtained. These cuirtnts of quantity and intensity 
may answer for working the Atlantic telegraph, and for prodadng the elec- 
tric light. Besides the cotes juat described, and Ibe common core. Professor 
Callan ased three other kinds of cores, viz : a flat or elliptical bundle of 

core consisting partly of a bundle of iron wire, and partly of a coil of inan- 
laied iron wire. The fourth result of his experiments is a new mode of in- 
sulation, in which imperfect insulation is used when imperfect insulation is 
auScicnt, and perfect insnlation is employed where each insulation is re- 
quired. The advantage of this mode of iUBulution is, that each spiral in the 
secondary coil is bronght nearer to the other spirals, as well as to the primary 
coil and core, than it can be in tbe common method of insnlation, without 
at all diminishing the efficiency of the insulation. A coil in which the sec- 
ondaiy wire was iron, and insnlated in the manner described, was shown to 
the meetin", which, with e. single cell, six inches by four, gave sparks half 
an inch long without a condenser. The insulation of llie large condcnsein 
made by FroRtssor Callan, in which the acting metallic surface of each plate 
exceeded 600 square feet, gave way before the coil which he exhibited was 
made ; and, therefore, he could not say what the length of the sparks would 
be with the aid of a condenser. But were a condenser of tlie proper size to 
have the effect of increasing the sparks in a thirtj-fold ratio, as in M, Gas- 
siot's great coil, the length of the sparks produced by Professor Callan 's coil 
with a single cell should be fitleen inches. The outer diameter of the coil 
was about four inches, its length twenty inches, and the length of the second- 
ary coil about 31,000 feet. The fifih result is, a contact-breaker in which 
the striking parts are copper, and which acts as wel] as if they were plstina- 
The sixth result is a mere explanation of ^e condenser, which is coaHrmed 
by the effect of the condenser on the electrical currents produced in tbe core. 
The last resnlt consists in the discorery of some new facts reUting to the 
condenser, &om some of which it follows, that the ordinary mode of making 
Ao condenser is deiecdve; for condensers are generally made so that the 
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entiro surl^n of «Mh of the msUkllie platea mmt act Bat the condenHr 
for crerj coil ibonld be conntmeted in sach a way that a small, or a con- 
siderable pari, or the whole of the BDrface of each plate maj be applied to 
the coil. For a large condenacr whidi would mako the effect of a coil ex- 
ciled by a single cell less than it would be without n condenser, will incrcasQ 
the effect of the same coil when it is connected with a battery of ten or 
twelTO cells. 

OH A MODIFIED FOEM OF BrHMKOKFTa IKDCCTION ArrAIiATUS. 

Hz. E. S. Ritchie of Boston, commanicates to Silliman's Joarool the fol- 
lowing description of a modified form of Buhmkorff'B indoction apparatus 
of his own device. He sajs — The induction appuatas mode by Ruhm- 
TcorS, is generally familiar. By it is obtained a spark of three-foorths of an 
inch Ihrongh tlM atmosphere. Mr. Hearder has described in tlic London 
Philoeophical Magazine, (November and December IS46,) cettain improve- 
ments by which he has lengthened the npark to three inches. The great dif- 
ftcaliy experienced by him was in obtmning sufficient insulation between one 
stratum of [ha wire and the next abovo or below it, the entire thickness of 
the helix — ioclnding wiro and insulation — bcii^; only abont balf on inch, 
and a tension of electricity sufSctenC to throw a spark three inches existing 
between the outer and inner strata. Mr. Sliilircr has adopted the plan of 
dividing Ibo coil into three divisions, thus lessening the diQicully ; still, 
great danger exists of the spark passing which would ruin the helix. I hare 
endeavored to obviate this by windin); the coil the entire thickneaa as il pto- 
grtasei. I commenced with a glass tube or bobbin, laying the ttrst course 
on a cone at as great an angle as the wire conld be conveniently laid — say 
about fifty degrees. The diameter at tbe tnbe was about two and one half 
inches and the greatest diameter three and one half inches, the length of the 
cone being nearly half an inch. When the stratom wsa laid, and cemented 
by resin and bees-wax, a ring of tliin vulcojiizcd ruhbcr was Eltetched over 
and cemented, the wire passed dowo to the glasa cylinder, and this wiiecov- 
ered also by rnbber ; then another stratum was laid in the satno manner ; — 
that is, the coil is built up precisely aa a cop is laid by a mole-spinncr. 
The advantages are that the wire in each conical layer is very short, and 
only a alight tension can Dxist between them. 

With a helix thus made, with less than 7,000 feet of wire, I obtoined a 
spark of two and one quarter inches ; and with one ainco constructed on the 
same principle, with 30,000 feet of wire, differing only so far os I found 
□ecesaary to enable me to wind the helix by a machine wbidi I constructed 
for the purpose, I have obtained sparks over six inches long. I Iiaro con- 
structed tbecondenscr with oiled eilk, with very thin gutm percha, and with 
paper of ditferent thicknesses; hut find tissue paper vumisbed and used 
double, according to Mr. Bcntley'a plan, the best. The aurfaccs used in tbo 
instruments above described are respectively about tbirtj' and seventy-five 
squaro feet. I have used all the intotmptors alluded to by the writers above 
mentioned, but prefer one which I have made thus : The anvil is a wire or 
small rod of pintinn»n secured in a plate by a binding«crew ; over iliis a 



ri,u,i„K „,Goi.)t^lc 



MATttBAt FHILOSOPHT. 137 

rod of plKtinnm is secured in the same manner to a spring vhich prefsea 
them together; another Bpring loaded nets like a hammer upon the end 
of the iirst spring, to separate the platinnm rods. A ratchet wheel presses 
down this spring hammer, and allows it to recoil and strike the other spring. 
By this Iho intermption b more instantaneoosly made, and the distance to 
which the platinum rods are separated easily regulated. This point appears 
to be of importance. The spark is lessened if the platinum tods are sepa^ 
rated farther ihan actually to break their contact. The usual primary heliit 
of large wire and the interior bntidle of iron wires are placed within the ghiss 
tabe. 

In my last instrnmettt, I used a tube closed at the top, more effectnally 
to cat off the passage of Iho cniruiC from one end to the other, through the 
primary helix or iron wires. 1 have used a Bansen's battery of four to six 
eells ; four give Uie spark of as great length, bat a fen more cells increase 
the Tolume. I have applied a battery of eighteen cells and also a plate bat- 
leiy of fifty-six pairs without endangeting the coil. The instrument is nn- 
donbtedly citable of being greatly increaaed in size and pon^r. 

Since writing the nbove, Mr. Ritchie further states ; I have constmcted 
A helix in which the plane of the strata of wires is perpendicular to the tubo, 
insniated as before. With one of the same length of wire as the loigest one 
before mentioned, — throwmg a spark, with six cells, six inches, — Ihave 
used a battery of eighteen cells, (Bausen'ti) ; but by using a battery of three 
series of six cells (that is, an intensity of six, and quantity of three), a very 
Toiuminous spade was obtained ; as the action soon became feeble, I look 
the secondary coil from the glass cyhndcr and found iJiat the current had 
paaed through the gUaa near each end of the eoQ, forming a circuit through 
the primary wire ; two minute holes, of a hair's breadth, from one-tenth to 
one-jighth inch diameter, were drilled through, but the glass was not fnu:- 
taied; it also passed through several thicknesses of vulcanized rubber. The 
helix was uninjured, proving the insnlalion obtained by the mode of wind- 
ing it. A more perfbct insulation between (he helices is readily made ; and 
I now use a tube of gotta percba over the gloss. With powerful batteries 
the condenser of varnished paper is not sufficient, as the current passes en- 
tirely through, and with such I use oiled silk. I have pot several condens- 
ers in tie same instrument, conneeting each by turning a screw, so lliat 
either or all can be used. Varied and beantifal efiects are ptoduccd, par- 
ticularly in vacuo, by using different amounts of surface of condenser. 

At an exhibition of this apparatus before the American Association at its 
last meeting, the various phenomena of electrical hght, were developed with 
a splendor rarely if over equalled. In a subsequent discussion, Professor 
Henry observed tliat the phenomena developed by this machine indicated " 
that electricity is only a poLuiiation of matter, all of which is capable of one 
of the two forms of polarization — one by friction and one by magnetism; 
and the polarization of ponderable matter draws a line between electricitj 
and magnetism. 

. li 
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TEE BATTEBT OF THE FBOFOSED ATLAKTIC TELECKAPH. 

When the Atlentic cable is in position nt the bottom of the sea, telegraphic 
aignala will be transmitted throngh it by induced magneto-electric currents, 
on ttcconat of the superior velocitj this kind of electricity posseBses over the 
Ol^inaty voltaic cnrrent. These currents will be called forth bj a somewhat 
complicated agency, the primary element in which will bg a voltaic combina- 
tion of a very novel and ingenious kind, devised by Mr. Whiiehouse. 

This battery, consistii^ of ten capacioaa cells, ii made upon the Smee 
principle, so Gir as the adoption of platinized silver and zinc for its plates is 
concerned ) but it diff^s from every form of combination that has hitherto 
been in ase, in having the plates of each cell so subdivided into subordinate 
portions, that any one of these ma; be taken away from the rest for the pur- 
pose of renewal or repair, without the action of the rest of the excited snrface 
of the ce]l being suspended for a single momenL 

So long as a fair amount of atcentioa is given to the renewal of its liuc 
element piece-meal, it is indeed litemtty exhauslleas and permanent. This 
rery desirable quality is secured by a singularly simple and ingenious con- 
trivance. The cell itself is formed of a qundrangnlar trough of gntta percha, 
wood strengthened outride, in which dilute acid is contained, the proportion 
of acid to water being one part in fifteen or sixteen. There are grooves in 
the gulta perchn, into which several metat plates slide in a vertical position. 
These ptntos are silver and zinc alternately, but they are not pairs of plates 
in an electrical lienso. Each xinc plate rests firmly at the bottom on a long 
bar of zinc, which runs from end to end of the trough, and thus virtually 
noites the whole into ono continaoos extent of zinc, presenting not less than 
two tliousand square inches of excitable surfuee to the exciting liquid. 
Each silver plate hangs in a similar way from a metallic bar, wliich rnna 
from end to end of the trough above, the whole of the silver being thus vir- 
tnally united into one continaoos surface of eqnal extent to tlie &ce of the 
zinc. The zinc does not reach so high as the upper l^gitqdinal bar, and 
the silver does not hang down so low as the inferior longitudinal bar. The 
battery is thus composed of a single pair of laminated plates, elthoagh lothe 
eye it seems to be made up of several pairs of plates. Nature has eel tho 
example of arranging extended surface into reduplicating folds, when it is 
roqnired that such Borfaee shall be packed away in a naiTow space at tho 
same time that a large acting area is preserved, in tho laminated snteiiniB 
of the cockchafer. The antennffi, indeed, are tho types of the Whilehonsa 
battery. If any one of these reduplicated segments of either kind of metal 
is romoveil, the remiuning portion continues its action steadily, the effect 
merely being the some that would be produced if a fragment of on ordinary 
pair of plates were temporarily cat awny. The silver laminie ore of con- 
siderable thickness, and securely " platinated " ell over ; that is, plutinam ia 
fiirown down npoQ their surfaces in a compact metallic form, and not merely 
in the black pulvenilent state ; consequently, they ore almost exempt from 
wear. Each zinc lamina is withdrawn so soon as its amalgomalion is 
iqjuriously affected, or so soon m its own tnbstance is mtunly eaten away 
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bf the action of the diemical menMraain in which it is immersed, and * 
fresh ly-nmalgamatwl, or new line lamina, is inserted into ita place. The 
capability of the piece-meal renewal of the conanniptive element of the bat- 
tery in tbis incerpolatoiy and fragmentary way, ia then the cauae of ita "pa- 
petuat maintaining " power. 

It may be added that one of these perpetaal maintenance batteriea baa 
now been constaody at work for months in a large electrotyping office in 
liondon, and has tboronghly established its repatation for unparalleled 
steadiness, convenience and power. The battery is also naqiieslioiiably one 
of the most economical (hat has ever been set to work, considering iJie 
amount of serrice itia able to perform. It ii calcnlaied that the coat of main- 
laining lAe Im-ctlled battery in opendion at the terminal Mlatimu on rtii^ tide of 
the Atlantic, including all uworBBd tear, and caniumplion o/mattrial, mil not 
axeed one ikilimff ptr hour. 

The flaahee of l^bt and crackling spaAs prodaced on malting and break- 
ing contact with the poles of this grand battery, an rery nndcsirahle pheno- 
mena in one partjcular. They are accompanied by a considerable waste of 
the metal of the pote. Each apark ia really a considerable fragment of the 
metal absorbed into itself by the electrical agent, ao to apeak, and flown 
away with by it. When one of the poles of the battery is drawn two or three 
limes along the sharp angle of an iron instrument, like a pair of pliers, the 
opposite end ot the pliers being in contact with the other pole, the sharp 
angle is shared away in the midst of a shower of sparks, just as if some 
irresistible and adamantine-toothed file had been carried along the aame 
course. As the signals of the telegraph will be conatantly made by making 
and breaking contact with the polea of the battery, these sparks would prore 
very costly and tronblesome, eating away the material of the contact-key, 
and what is of more importance, very soon deranging ila integrity and por- 
ffactian as a mechanical means of communication and traDsmis.sion. The 
Electrician of the company has very nearly eliminated this difficult by a 
contrirance of considerable rngcnnity. Firat be arranged a s^ of twen^ 
brass strings, som^hing of the form and appearance of the keys of a musical 
installment, in oj^KMite pairs, so that a roond horizontal bar, taming pivot- 
ways on its own centre, and flattened at the lop, conld lift by an edge either 
of the sets of ten springs, right or left, as it was turned. This enabled the 
contact to ha distributed through the entire length of the edge, and breadth 
of the brass strings, and the comae of the cairent to be reversed, accordingly 
as the right or left edge (the bar being worked by a crank handle) was raised 
to the right or left set of springs ; the right aet, it will be nnderatood, being 
the repicsentatiTcs of one pole of the battery, and the left set of the other 
3)olo. By this arrangement four fifths of the apark were destroyed, simply 
on account of the large surface of metal, throngh which the electrical current 
had lo pass when contact was completed. Still there remained enough to 
constitute a very undesirable reaidne. This was disposed of finally, after 
sundry tentative attepipts, by coiling a piece of fine platinum wire, and plac. 
ing it in a porcehtin vessel of water, and then leaving this fine platinum coil 
in coostant communicatioa with the opposite polea. As much electrici^ as 
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this little chuuiel can accommodate, ii constantlj' running thronj^ it from 
polo to pole, making it yerr hoi, bat it is kept from gettii^ red-hot by the 
mater in which il is immersed. The water is eosteined at b boiling tempe- 
tatare to the relief of the Roe fllaownt of heated metal. When contact is 
mode or broken by tlie key, tbiJ Babsiiliiiry contrivance being in opeiatioB, 
the main body of the carrent pUBet Ihtoogh the key, and the slight leaking 
Btiil goes on throngh the platinam wire, but no apark appears. The con- 
tact is entirely ligbtlesi and qniet. The (park is ftbeorbed in the mainte- 
nance of the leak. Tbero is a slight increoMd consnmption of zinc in the 
battery on account of thia leak. The battery is always in anbdoed opera- 
tion, instead of bdng in absolute rest betweMi the enccessivo contacts uade 
for the transmission of the currents. 

This battery, it is to be undentood, is not to be used primarilj' in ope- 
ratini^ the telegniph, but for exerting tt magneto-dectiic cuneut, which will 
be snbsequeDtly used, for signalizing. 

lUPBOrEMEinS IN GALTAKIC BATTERTES. 

mjau'i Battery. — Eobns of Bavaria, has found bj experiment, tbat ia 
a batlray the ratio of the sine surface to that of copper depends, in » gremt 
measure, on the quality of both substances, and that to produce aconomio 
ally (he greatest result, the relative sizes have to be found expciim^iialiy in 
each case. For this reason he ose» amalgamated wires of zinc, instead o! the 
uauat cyliodera, and increases piogteesively the quantity of it till the maxi- 
mum strength of current is reached. The same inventtM' has also discovered 
that, when tiie battery is bsnted to 130° fahrenbeit, the current pioduced i* 
stronger than at any other temperature, and he has invented a battery which 
may be heated easily. It consists of a cast-iron box divided into two por- 
douB by a false bottom. The elements ore placed side by side in (he upper 
oompaitment in a bed of sand. In tbe lower compartment is an alcohol 
lamp. The Band gets uniformly heated, and keeps tin elements at dte 
proper temperature. Ahex a little practice any person will find bow the 
wick of the lamp has to be trimmed to heU: the sand up to 120°, and keep 
it at Ehat temperature. This process is used in most Parisian coffe^-honaes 
to keep coffee as warm as possible without spoiling it by boibng. It is prob- 
able that the strength of current is proportional to the quantity of chemicals 
used np, whatever be the process for producing the fiaino. Honce the qnes- 
tion. Will warming tho. battery increase the strength of the current, more 
economically in cost of apparatus, expense of chemicals, labor and risk of 
getting out of order, than making it larger by adding more of the elemente t 

Doat'e NeiB Batten/, with a amstant Canenl. — In this battery (he line is 
replaced by mercury, the acidulated water by iodide of potassium ; the 
nitric acid, or sulphate of copper of the baltBries icith two liquid.=, by iodine 
dissolved in tho iodide of potassium, and, whidi put in exceas in the solid 
state, serves to maintain constant action. Carbon is eipployed as l3ie nega- 
tive pole. A square trough, of gntta pereha, cont^ng the mercury and tha 
al k a lin e iodide. The carbon and the iodized iodide are put into a square 
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jMmos cnp, wnich ia immersed In the liqnid of tlie troogh, two centimetre* 
above the lerel of tba mercurj. Tlie batter;, once in action, reqnires 
no other care than that of draving off with a glaai syphon, the liquid aam- 
Tatcd wilh iodide of mercaiy, which is lo be restored to its primitive elementa. 
Tlie couple ttins arranged and exiiitiited recently before the French Acad- 
emy, poasessed a feeble eleclro-molive ibrce. It was but little stronger tbnn 
a conple with sulphate of copper, and only one third that of a conple with 
nitric acid. Its force was such that, for a trough of about five decametres 
sqoaie, and with a thickness for the bed of iodide of potassium of about threo 
centemetroe, it was equivalent to ten metres and a half ajinealed copper 
wire, one millimetre in diameter, ibis wire being at 0° centigrade in tempe- 

Tbe pn>cess adopted by Mr. Boat for economizing the residues, admitting 
of some improTeroenl, be made changes which have increased the power of 
his batteries. 

The main point consists in EnbstitatiDg zinc amalgam for mercury ; he 
obtiuna thence iodide of zinc, and the resioraiion of tins compound to its 
elements, which at (irst appealed difficult, he has rendered easy by using a 
hydrated carbonate of copper. Whilst the solnhle salts of oxide of copper 
in reacting on the alkaline iodides precipitate only one half, the basic salts, 
and especifdiy tiie carbonate, exerdsa hardly a sensible action on the alks^ 
line iodides, bnl act wilh the gieatest rapidity on the alkatin»«arthy or 
metallic iodides, and eliminate the idiole of the iodine, the oxide passing to 
flie state of a suboxide, and the metal combining with the iodine becoming 
oxidized. This action, which goes on n^dly at the ordinary temperature. 



On the flat carbon pole, there is placed a broad filler of porous earth, con- 
tmning hydrated carbonate of copper. When the battery has been (bra 
while inaction, the liquid, consisting of double iodide of zinc and potassium, 
is drawn from the troughs and thrown upon the filter, where it is decom- 
. posed by Iha copper salt. The alkaline iodide remains pure and the iodide 
of zinc is ciianged into an oxide of this metal, whilst the iodine set at liberty 
is dissolved in the alkaline iodide, and passes with it tbroogh the filter and 
fills npon the carbon pole. Thus the processes for recovering the iodine 
requires only the drawing off the liquid and putting it in a filter charged 
wjfh hydrated carbonate of copper. The products left on the filter are oxide 
of zinc and carbonate of copper. They are mixed with charcoal and fused 
at a red heat. The result is a brass always in demand in commerce. Tbe 
hydrated carbonate of copper ii prepared by double decomposition by means 
of eulphaie of copper and carbonate of soda. Tbe latter Is the only product 
which is lost ; all the others, the iodine, iodide of potassium, mercury, zinc 
and copper, aie re-obtained and luay serre again in the batiery, or be us^ul 
elsewhere. 

Mr. Doat does not perform the redaction of the zinc and copper except 
when it can bo done on a large scale ; for be then obtains a casting of brass, 
of greater commerdal valne. 

A Sattej, caUtd a Battery im'tA triple eonlael, — One element of this bat- 
14" 
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terj conEuta of a glua or Mone ware cnp, at tb« bottom of which there ia a 
|dato of nan-snwlgnmated lioc contmtinicating nrilhonc bj meant ot n con- 
dueling strip. Abovo the plate of Kinc llicre ia a spiral rormed of a loUed 
copper pinto iinTing ui altochmeDl for making connoctiona. A solatioa of 
aaipbote of potsah cotctb entirely a plate of aanc, and weta to a certnin 
hciglit the pluts of copper. Immediately on making the connections be- 
tween llic copper aoA zinc, an electric cnirent ia osublished which contioaea 
constant for aevcml weeks. 

The inicntor of tbia batlerj is on Italian, Francesco Selmi, ProfcESMr of 
Chomisti; in the University of Torin. The novel and important point of 
it ia the triple contact, vis., between the snlphate of potash and zinc, the anl- 
phate of potash and copper, and between the copper and the air. FrofaMor 
Selmi luu (d)Berved that there is a great advantage in this contact of the air 
with the copper immersed in the satphate of potash, finding that the electrio 
cmrent ia sensibly weakened when the copper is wet throughooL 

Jedlii^i Improofd Baiterg, — At the last meeting of the German Asso- 
ciatkin for the FrtunoCion of Science, Professor Jcdlik explained a modifica- 
tion of Frofeasor Bunseu's battery, made by him, widi the assistance of 
Id&L de Csapo and Hammer. The septa of the cells in thia modified bat- 
tery are made of Profeasor Schiinbein's paper, which may easily be repuied 
widi collodion, and opposes littk re«iBtanee to the paes^a of the galvanic 
cnrrenL The first experiments were made in 1M4. with a one-celled, wood- 
framcU Grove's battery. Afterwards Proffe«8or Jedlik soccecded in prepar- 
ing a mislnro of Bolphur, cinnabar (or oside of iron), and asbesloa, of suf- 
ficient Boiiditj, and which anfficiontlj resisteil the action of nitric acid. A 
battery of one hnndrcd elomenta, eonatructed on Professor Jedlik'a plan, 
aJtliuugh mnch damaged by transport, was exhibited at Paria in the snmmer 
of 1855. When atill nnimpaired, forty of these elements gave, with chaiv 
coal tops at the enda of the polar wiixis, a. light eqnal in iatensily to tha 
nnited fiamea of S,500 common candles. 

TELEGEAPHIC UEMOBAHDA. 

At the meeting of German natnraUata at Vteflna, last September, H. 
Ginti sbowed that one telegraphie drcnit will affect another which may hap- 
pen to be near it, though the latter be altogether anconnected with the bfU 
tery. Pnsa a cnrreot through the first, and the second, as demonstrated by 
the galvanometer, is visibly afi^ted — in some as yet anexplaiaed way 
through the earth. 

latprortmtnt in Bouit'a Telegraph, i— An improvement, known as Bnine's 
Printing Tel^raph, has been eSbctcd on House's inetniment. The main 
parts of Hooae's machinea are type-wheels, which are made io revolve ah'ke 
at tlie different stations, ao that when they are all stopped at the aame in- 
stant by breaking tbo cnrronl, the same letter ia, at every place, in front of 
the ioetmment. Sometimes one wheel gets in advance of the others, and 
remains so undl put back by the operator. This getting out t^ register is 
cdniaMd ia As oew improvement by givmg the typ^-wheala • vibrating mo- 
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flon. After telegraphingr each letter, iheae wheels come 1»ck to the BtsTtiBg 
point, ao Ibat if the machine makes on error it is contineil It) one lener. In 
another part of the ttmngemeiit, denominated the matator, which is in the 
maiti telegraphic circuit, there is each a combioalion with a permaaent elec- 
tro'magnct, that the greatest of all difficnltica in aiormj weailior, that of 
»((juBting the mafiict, is removed, bs the mnlator ia Bolf-adjnating to & great 
extent, and a line of telegraph can be eaccessfollj operated b; its use nhen 
all other magnets are nnmanageable. 

The iiiTentor expecu that these instnimcnta, in addition to the ordjnaiy 
empioymenl, will be exteosirely nsed by newspaper offices, merchants and 
brokers, as tbey require no skill in handling, and coat bat little. 

Ourioui anlicipatiim of the ditcoeery of tin nagneHc tdtgrajA. — The prin- 
dple of the magnetic tel^raph, deviaod h/ Wheatatone, was foreshadowed 
one handled and twent;-«ighi jeais ago, in Bailey's Dictionaiy for 173D, — 
which contains ikM following : — 

" Some aathors write, that by the help of the magnet or loadstone persona 
may commanicate then- minds to a friend at a great distance ; as sapposa 
one to be at London, and the other at Paria, if each of them have a drcalar 
alphabet, like tbe dial-plata of a clock, and a needle touched with one mag- 
net, then at the same time that tbe needle at London was moved, that at 
Paria would move in like manner, provided each party had secret notes &it 
dividing words, and the observation was made at a set hoar, either of th( 
day or of the night ; and when one party would inform the other of any 
matter, be is to more the needle to those letters that will foim Che words, 
that will declare what he would have the other know, and the other needle 
will move in the same manner. This may be done reciprocally." 

Application of Steam to Tele(frafAic Parpoia. — Mr, Bogga, a well known 
electrician of Lond<m. proposes to overcome tbe great obstacle to r^>id tele- 
graph commnnication, viz., the slowness of the recording process, by the 
followii^ invention : — A senes of gnttn porcha bands, about six inches 
wide, and a qoartsr of an inch thick, are coiled on wheels or drums 
arranged for the purpose. Tbeae bands are stadded down both aides with a 
tingle row of boles at short intervals apart When a message is to bo sent, 
die clerks wind off these baadi, inserting in lita boles small brass pins, 
iriiich according to their comblnalioa io two* and threes (with black holes 
between) represmt certain words or letters. lu this manner the mesaage is, 
as it were, " set up " in the bands with great rapidity, and if tbe namber of 
bands employed is anlficieatly large — say as nameroos as the compositors 
employed in a large priatlng office — messages equal in leagtb Io five or six 
columns of a oewapaper could be set up and ready for tranamiasion in the 
course of a single hour. Of course this operation in no respect interferes 
with the telegraph wire itself, which conCinuca free for nso until tbe bands of 
miiasages are actually being despatched. The gntta percha bands, when 
full, are removed to the instrument room, by a simple appliance, preventing 
any derangement or falling out of the pins while being moved about- In 
the instrument room the bands are connected with ordioary ateam machineij, 
by which thay are drawn in regular order with the utmost rapidity between 
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the chMged polw of anelectrical machioe in Bach s manlier tfatt, during Ibe 
moment of each pin's passing, it r<»ms electrical commanication between 
the initrncaent and the telegraph, and a dgnal is tnosmitted to the other 
end of the wire, where the spail peiforates a paper and records the message- 
In conseqnence of a terrible gale dariog the Utter part of the year 1856, 
the twa snb-miuine cables between the French coast at Calais and Ostendo 
and the English coast at Dover were broken bj a vessel drag^ng its anchor 
over tliem. For Borne time after this, England had no commanication with 
the continent except bj the way of Krlland. The Calais connection has 
now been reestablished. The engineer charged with this work made Bse of 
the opportonit; to examine the cable at the place of mptnre, and be stales 
that the condncting wires were perfectly anii^nred in tbdr envelop of gutta 
percha, notwithstanding the five yean' immertion in sea water. 

THE SrBUAKIKE ATLAIITIC TELEGBAFH. 

The flnt attempt to carry out the pivject of extending a eabmarine tele- 
graph cd>le across the Atlantic, between tbe wesiem coast of Ireland and 
St.John's.Kewfonndland.wasnnsncceaefully madeinihe month of Anguat, 
irf the past year. Withoat entering into a detailed accoont of all the par- 
ticulars of this important nndertakiog, it is snfBciODl, as a matter of record 
ta these pages to say, that after the sacceasiiil deposition of 33S miles of 
cable, the line broke, and the eolerprise was for the preseol arrested. The 
maximum depth attained to was npwnrda of 2000 fathoma, and the electrical 
working of the cable np to the time of the accident, was in every reapect 
satistacloiy. The general reanlt of the ondertaking has conclusively de- 
monstrated that there ai« no insoperable obstacles to be eacountercd, and 
that nnder more favorable drcamstances the project will be aoccessfidlj car- 

The Directora of the Company, in a Report issned Bubseqoent to an in- 
vestigation of the accident, say : — " Sufficient information has already been 
obtained lb show cleariy that die present check to the progress of the work, 
however mortifying, ha^ been purely the result of an accident, and is in no 
way dae to any obstacle in the form of the cable, nor of any natnral Jifficnl- 
ty, nor of any experience that will in the fumro affect in the slightest degree 
the entire success of the enterprise. The only sadden declivi^ of any 
serious magnitude (from 410 fathoms to 1,700 fathoms) had been safely 
overcome, die beautiful flexibility of the cable having rendered it capable of 
adapting itaelf, without strain, to ciroumstances which would probably liave 
been its ruin had it been mom rigidly constructed. The combined iufluence 
of the temperature of the water, and the compreasion of the pores of the in- 
salating mediam, had practically shown that the action of a telegraphic 
cable, so far from being inipiured, is materially improved by bdng sank in 
deep water. These and all other drromstances which have been brought 
out by the recent expedition have made more and more cheering and certain 
&e prospects of complete success on the next occasion." 

Since the commencsment of the imdertalting the electrician! of the com- 
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panj, UeasM. WUtehooM uid Bi^ht, have derated mach time to > Beri«8 of 
carefnil; vintducted experimeDta, with ■ view of determining the inSiienes 
of indDctioD, and disgnised electrldty in letardinj; the truiBmJBsian of cor- 
raita Uong aabmariae wires. An account of these ezperiments has beea 
officially pobliehed by the company, from which we i&ilu the following ex- 
tract*:— 

In the oidinuy Brrangement of the wires of the electric telegr^h, where 
tbey are stretched npon posta and inaaloted bj glaga and the surroanding 
air, the cnnent of electricity nma along as a simple stream, Euid with a ve- 
lodty that is fdmost inagipreciable fbr ordinary dirtaoces. But when the 
wires are inclosed in a ahealb of insuSating ■abatonce, like gotta percha, and 
placed in a moist mediom or a moUllic envelop, the case is Tery diC&rent 
The inflaenca of indnction tben comes into play is a retarding power. As 
soon as the insnlated central nire is electrically excited, lluU excitement 
operates iqion the adjoining layer of metal or moistore, and calls up in it 
on decOical force of an oppo^te kind. Each of these forcei disgoises, or 
bolda &st, an equivalent portion of the other, — and the electricity of the 
central wire is thoa prevented from moving freely onward as it otherwise 
would. It is foand, in Hhort, that the sBbmaiine telegraph cable ia virtually 
a latgtiaied out Leyden jar, and tnmamits signals oAile being charged and 
ditcharged, instead of merely by allowing a stream of the electrical infli*- 
ence to flow dynamically and evenly along it. And every time it is nsed it 
has first to be filled and then emptied. In the case of a long sabmarine 
wire this was foand to be a task reqniring considerable time, — and this was 
fonnd, moreover, to be very much increased with an increase in the length 
of the i\-ire. 

In the early experiments made for the determination of the spoed 
with irtiich Uw snbtle infinence travelled along metallic wires, hundreds of 
tiiousands of miles appeared to be traversed in » second of time. Bat 
when a tiinilar examination was entercd upon with tel^n^hie linos running 
between London, Mancbeater and Gla^ow, and laid under groimd, and be- 
tween London and Paris, and London and Brussels, partly onder ground 
and partly submarine, it aeemed tbal scarcely thousands of miles were 
passed ia the same period ; indeed, the statement was nwde in a paper read 
by Hr. Edward Bright, at the meeting of the Bridsh Association in 1 854, 
Aat lie vdacity of cumnCt in ordincBy um Jbr idegrap&ie parpoaea in gabterm- 
neon condaeton did tat exceed one ttoueand mUa per feamd. This gentle- 
man also inferred from experiments carried on in a circuit of 480 miles of 
undergronnd wire, that the speed with which an electrical impalse was traos- 
nutHid varied with the energy or intensity of the canent employed, and the 
Datnre and conditions of the conductor used, and hence that the rote of . 
traoamission might be greatlj' increased at will by adopting currents of a 
different diaracter to those which had been habitnally trosted to. 

Professor Faraday bad at once attributed these experimental discrepan- 
ces to their tme canse ; and Mr. Wbitehouse exhilnts a very beautiful and 
convincing experimental proof that It is as Leyden jan, and by retention 
of duttge, that BubmaiiM cables act. He takes, first, fifteen miles of inni- 
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Uted win, irith a condaciing lajei ezteriMl to iu iiuatfttiiig inTeatnwnt; 
and tanu ap hi riutli«r end into the ur, and ha then doea tbe samo thing 
wid) a two handled milM length of tbe same wire. He next commonicatea 
u fall a charge b> eadi of these lenglli* m they have tbe capadt; to retain. 
Then he diadia^es each, allowing the discharge to flow throng a fine wire 
coiled round a bar of eoft iron, bo that the bar maj be rendered a magnet 
pro import daring (be actual canent of the olectricitj. Upon meaEnring 
the force of each diKfaaige-cnrrent, eetimatitig it by the nmnber o! grains 
&e temporary magnet is able to lift, he finds that where the fifteen mile 
length ot the wire is coitconed, the weight lifted amounts to 1,07S grains, 
and that where the two hundred mite length is concerned, tbe weight lifted 
amonnts to 3,300 grains. A cnrrent which lifted 18,000 giains by simply 
running through the apparatus thus arrai^ed, upon being sent into a coaled 
insalaled wire 498 miles long, lifted 60,000 grains when allowed to flow 
back as discha^ie, and even 96,000 grains if the discharge passed from both 
ends of the wire at once, and round the same temporary magnet. The sig- 
itificaaee of this t«9ult, tednced to plain terms, is simply this — tkt teira act 
ai raavoirt, and not <u mtrt cianndt, am/ atrxrdingli/ iJie ianjer ntervinr re- 
ca'iws and holds a larger guantih/ of tie itiflutnce than the imc^er one, atid tMt 
larger quantity naturaUg produca Ihe most pmoerfid ^fflclM ickea it it aOmeed to 
aeapefnaa ill impriMomaait. If tbe wiroa were acting as common conduct- 
ors, tba longer wire woatd prodnce the weaker eS^ on accoonl of the elec- 
trical influence beir^ attenuated through its extent. As they are operating 
as Leyden jars, or reservobi, the longer wire is the most capacions recepta- 
cle, and produces the most energetic result, as its contents are poured ont 
It is now afamiliar fiict, that sensitive magnetic needles, placed by the side 
of a long and completely insulated wire when it is chaiged, give clear indi- 
cadon of the Bret " rush " of the influence into the wire, of the retention of 
the charge for several minutes after the charging contact has been broken, 
and of the final " msh oat," or discharge of the infloence in the opposite di- 
rectian, when the wire is connected with the earth by its nearer end- 
When the fact had been ssldsfactoiily made ont that the insulated marine 
wire mut act as a Leyden jar, and be aflbcted by charge and diacharge, it 
became a matter of the highest practical importance to determine whedier 
then was any pecoliarity iu this mode of operation which might be expected 
to interf^ with the final success of telegraphy, in its application to lon^ 
distances of sea circuit. A length of 166 miles of cable chancing to be in 
process of manufacture at Greenwich, the opportunity was seized to carry 
practical research into the matter. This caliie contained three very perfectly 
insatated wires, arranged side by side in its core of gutta pcrcba, in such a 
, manner that they could very cosily bo connected tt^ther by tlieir ends, so 
as to make an available length of wire for experiment of 498 miles. 

The first thing done with this arrangement was the experimenter's satis- 
fying himself that he might use the results of his experiments as fair ex- 
pressions of what would take place in an extended wire 493 miles long, not- 
withstanding the throe several wires, which Anmed successive parts of tho 
line, lying side by side in the narrow dimensions of the gutta percha cne. 
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A careful examinatjon was made of the iDSoence each vrire ezarted upon in 
neighbor, in setting ap alight charges of an opposiu kind of electricity in- 
ductively, and it was found that the indudive iujiaena thus exerted mat only a 
ten-thoiaatidth pari of that which wat tramaiitled along either of the tcira, 166 
nilea long. The resnltB were attained \>j passing cuirBnts in various diicc- 
lions and in rarions ways along three wires' simnltsncously, and "bj estimat- 
ing die differences of power in each, bj their diverse capabilitiea of magneli- 
ling sott iron ban. 

By IS59 the scientific torpg had provided themselves with much more com- 
plete and perfect instrDiaenls for puisnii^ these inquiries ; and the construc- 
tion of new telegraph liitea had also famished them with better opportanitiM 
of making their experiments. It was Boon found that a magneto-elactrical 
current took a second and a half to discharge itself, when it moved throngh 
1 ,146 miles of wire, in consequence of the retarding power of indaction in 
this extended medium. This was a rate of speed not at all compatible with 
aaj profitable employment of a. trans-allantic telegraph for commercial pur- 
poses, — and the new step was to devise soma remedy for this inductive ob- 
stacle. The first thing done was to send different kinds of electridty along 
Ae wire in snccession, in the hope that each transmission of one kind would 
clear away tlie residne of the other which had immediately preceded it. 
The result was a complete success. Although the same wire and the same 
magneto-electric combination wm5 employed which had before demanded a 
second and a half for the completion of a single dlscharj^e, seven and eight 
currents now readily recorded thomselvea in a single second. When posi- 
tive followed negative, and negative followed positivo, in exactly equal pro- 
portions, the electrical equilibrium of the wire was continually restored as 
fast as it was disturbed, — each cnrrent clearing away the inductive inflaence 
which the other bad left behind it. It waa proved, moreover, ia the conrsa 
of these experiments, that snccessive charges of electrical infiuonce, — either 
of the same kind or of alternate opposite kinds, — may be travelling along 
lengthened conducting wires simultaneously, — the one following the other 
like Buccesstve waves npon the sea. Alternate positive and negative signals 
weie sent along 900 miles of vni«, at the rate of eight signals in each 
second, — and two signals arrived M the end of the wire after the acts of 
transmission had been discontinued. In another experiment hj the use of a 
wire 1,020 miles long, three signals of a singleeln^ke bell were distinctly 
heard after the movement of the hand which originated the current bad 
ceased. This, therefore, indicated a way in which the rapidity of trans- 
mitting electrical currents along a sabmarine wire conld be increased; it 
was necessary only to employ opposite kindi, — positive and negarive alter- 

Tho next point to be investigated was the ratio in which increase of dis- 
tance in a gotta percha covered telegraph wire augments the difficulties of 
t^id transmission. It had been supposed that the available force was di- 
minished in the ratio of the sqoareof the distance traversed, — that is, that 
a current which has traversed 600 miles has only a thirtij-eioh part of the 
working force of a precisely similar cnrrtnt which has travelled only 100 
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n^lu. Id ezpennMnting opon this ptunt ther had to conEider : First, tha 
diminntiOD of the cnirent's power to prodace mechmical eSeda ; and. 
Second, ita lott of tpeed. A voltaic batteiy of Bcienty-two pain of pUtM, 
each with a nirface of sixtem inches, was set to work, and it was ascertaiiKd 
how manj graina the current would taise in an iostra meat contrived for this 
purpose, and called the Magneto-Electrometer, npoa b^ng transiDitted 
thniagh a wire jasc long enough to efTccl the connectiou. The noniber of 
grains lifted vas SS.OOO. The experiment being repeated with the sbius 
current tiirough SOO miles of wire, the number of grains lifted was 10,650 ; 
with 400 miles of wire it was S,saO; and with GOO mil«B it was 1,400. 
Clearly the loss of mechanical power in this case was not diminished in so 
large a ratio as had been sapposed. In regard to loss of speed, nearly five 
thooaoiid obeervatioDS were mode, with wires varjing in length from eighty- 
three to . one thonaond and twenty miles, to detennioo its ratio ; and from 
these it appeared that with a wire eiglity-thrw miles long the transmissioil 
was eflectedin .OS of a eecund; with 166 miles in .14 of a second; withS49 
miles in .36 of a second; with 49S miles in .79 of a second ; and with I,OaO 
miles in 1 .42 t^ a second. Taking cighty-thiee miles as the nnii, there was 
in these obserrations a series of distances employed, which would be reprfr- 
senced hj numbers I, 2, 3, 6 end IS. Consequently, if the law of (he 
•qaaree of distance had applied, the transniission throogli the thousand milo 
length of wire shonld have been ooe handled and (brcy-fbor times as slow 
as tlu-ODgh the eighty-three miles length, or in other words, it should bave 
required nearly twelve seconds for its completion. The result of a rei^ 
largo number cA direct experiments and observations, pretty well established 
■he fact, that the velocity of movement of a magneto-electric current, 
through a gntta percha covered copper wire of the ^ze of sixteen gauge, is 
300 miles in from one-twelfth tp one-aiiteentb of a second; 600 miles in 
from one-sixth to one-nintii of a second ; and 900 miles in from one-fifth to 
one-fourth of a second. The series of distances being represented by 1, 2, 
3 — the corresponding series representing velocity becomes one-qnarttr, one- 
nintli, one-sixteenth, or theiealxiuls. With a wire 500 miles long, 350 dis- 
tinct signals were attainable in a period which allowed of exactly 270 dis- 
tinct fligaaJs, when a wire 1,020 miles long was used. 

But tlie extent of the .condador is obvionaly not the only element con- 
cerned in the velocity of transmission, for wires of equal dimensions and of 
like compositioa. The velocity varies with the strength ac qnantiiy of the 
electrical carrent sent through any given wire. Seven small pieces of zinc 
were prqwred and covered entirely with sealing wax, fragments of copper 
wire beiot! attached to serve as copper plates. The sealing wax was tiicn 
chipped off just from the point of each, leaving a portion of the metal baie, 
to tlie extent of scarcely the size of the tetter o on this page. These zinc 
plates having been pntinCo seven small acid-charged cells, and so constilntcd 
a voltaic battery, a receiviuic instmment was set printing by means of their 
Lilliputian energies through 600 miles of wire. The printing instinment' 
perfonned its work with the utmost focilitv, but, by moans of the recording 
appantns already dMcribed, it wa« proved that die current toc^ oitie-tealha 
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of ■ second to make its jonmcy. From a voltaic itand-batteiy of twelTfl 
pairs of foor-mch platea, the current took forty-foiir hundredths of a second 
to traverse 600 milea of wire, 

Tet Bgaia ; currents of a different qn^tj trareUed with different degrees 
of Telocity, eren when equal to mechanical tusks of like amomit at the ez- 
tremity of anj given wire. Seventy-two pairs of sand-battery plates, (each 
sixteen sqaaie inches in area), which lifted 1,400 grains in the magneto-elec- 
trometer at the end of a 600 miles wire, generated a carreat which took 
forty-foiu' handrcdths of a second to traverse that distance. Two Large 
double induction coils, thirty-six inches long, (the secondary coils being 
composed of a mile and a third of fine wire), and excited by ten pairs of 
plates of 100 sqaare inches each, arranged as a Sraee'a battery, gave rise to 
a current which could only lift 745 graing at the end of a 600 miles wire, 
but the cnrrent in this caso travelled through the entire stretch of wire in 
nineteen-hnndredtbs of a aocond. Simple Toltuc electricity was capable of 
a greater mechanical effort at the end of a long wire, than a magneto-ele^ 
trie cnrrent ; but the voltaic electricity, wbich waa capable of the greaur 
mechanical effort, strange to say, travelled iiroagk die imutated tcire at a coo- 
«Mera% Iowa- rate of speed. A very largo number of exparimenta com- 
bined 10 prove that a rate of transmission could be obtained by the employ- 
ment of magneto-electrio currents from two and a half to three times as 
great as that of any voltaic impolse that could be used. The mean or 
avorage speed for voltaic electricity in a number sixteen gauge copper wire, 
of a certain determinate longdi, was about 1,400 miles per second ; the mean 
ot average speed of the magneto^leciric current in a similar wire of eqn^ 
length was about 4,300 miles per second. The maximum speed attained by 
voltaic electricity was 1,800 milea per second; the maximum for tbe mag- 
neto-electric cnrrent was 6,000 miles per second. There coold be no donbt, ^ 
after these experiments, that the vuign^o-dectrit current ittuingjrom indactuM 
colli gives a trMe velocity of dedriad trammiiaion, and tkerefin rtaliia a tires- 
fild working tpeed. 

Professor Faraday bas shown that no angmentation of veloci^ results 
from the use of an increased amount of battery-power in tbe limple voltaic 
arrangement, up fo the employment of twenty times tbe number of plates 
used at the first. In this particular again the doable induction current es- 
tablished for itself a marked superiority. This current can have the speed 
augmented by increased amount of batteiy power. This was leinaAably 
proved by an inverse inference in one obserration, in which there was a 
Etendy and gradual diminution of velocity from 5,400 to 3,600 miles per 
second, dming the spontaneous exhaustion of a small Grove's battery, ein- 
ployed in exciting a series of magnetic induction coils. Increased qnanti^ 
. in this arrangement tells by filling the thick wire of the primary coil to its 
full capacity, and this produces increased polar force in liie temporary ma^ 
net, and increased inductive excitement in the finer secondary coil. 

Experiment demonsttates that the velocity of an electric cunen* dimin- 
ishes with progress along a lengthened gutU percha coated wire, more 
nearly in the [Mportion of an arithmetical series, than in that of the iqnatM 
15 
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of tho nnita of diitaoeo travelled. The retardation practically does in ft 
moasnro exceed the eimple ariUimeticnl ratio of units of dlstanco tniiTlBcd ; 
but cilia deiHirlnre from tho law of the simple Berios is in all probability doo 
to the retiirdatioQ caused in the farther portions of ihe conducting wire by 
the iBcreaBingly exhniialed condition of the weakened gtream. When the 
amount of electro raotive force i3 fairly proportioned to the length of the 
wire a more nniforra rate of propagation in the several parts of a coniinu- 
ooa extent is found than ia the case when an adeqnate amount of electrical 
inflaen«i is employed. 

When the notion was first brooght prominently forward that the electrical 
iuflaenco a^jhl to pass along telegrajjuc wires with a velocity proportional 
in reverse ratio to the square of tlie length of the wire, an hypothetical 
plan was proposed for practically getting over this difficulty. This plan 
was, to make the road for the electrical current of eaaier access, by raidering it 
larger. It was conceived that if one wire was required to transmit signals 
with eqoal facility and speed to another which was only one-siith pan as 
long, the longer wire should be made of at least *ix timea the capacity of 
the shorter one. 

It waa obviously a matter of primary iroporunco to tho canae of Atlantic 
telegraphy that tlio dednetions of this theory should be put to rigid experi- 
mental proof, because, if Ihey were correct, EO largo and pondGroua a cable 
would bo reiinircd to carry even a single conductor, tliat the manufacture 
and dcpoiit in the Atlantic depths of such an unwieldy mass would bo an 
affair that must prove of exceeding difficulty and cost, if not, indeed, ollo- 
gether impracticable. Tho Calais and Dover cahlo weighs eight tons per 
mile ; the entire weight of a cable for Atlantic service, of only Ihe samo 
dimensions as this, would be at least 20,000 tons. As, Ihorvforo, the Allan- 
tic Cable would be required by theory considerably to exceed tliia, it is 
plain that not even Scott Russell's Leviathan ship, which will be able to 
move over the waves with an prmy of ten thousand men upon her decks, 
could carry it to its destination. In Ihe unsuccessful attempt to lay down 
the Mediterranean cable, it was found to be a task of extreme dlflicnlty, and 
even danger, to manage the mechanical parts of tho operation, owing to the 
great weight of the cable held in suspension, and the vast strength ocd grip 
of machinery required to suspend. It may, iJiereforo, bo easily imagined 
what the task would be with a cable weighing some ten tons per mile. Tha 
vreiglil in Atlantic depths, dependent upon itself, and hanging from tho ship 

vonient and dangerous to the cohesion of the simctura, and to the capabili- 
ties of the apparatus used in paying out. 

The first experimental investigations upon Ibis point comprised a seriea 
■ h*" i!" i!*" "'° "'""""^ observations. The experimenter worked 

A LTT" ^°^^'^ ■""«> length of wire, which he was enabled so to donblo 
and treble at wai, that it became for the time virtually a wire of twice or 
^.^L ""?""" ^^^^- The result was that it appeared the wire 
and speed than the smaller one. With a length of 1G6 mUes, tho veloci.^ 



u,i„K.,Got)^lc 



NATURAL PBltOSOPHY, 171 

It of (Jie limple voltaic cnmnt came ont ,16 of a second for ft 
Bingle wire ; ,21 of a second for a doable one, and ,28 for a treble one. 
With the seme length, the velocitj of the double induction current came oat 
for the single wire, ,08 ; witli the double one, .09 ; and with tho treble one 
.093 of a aecond. With a length of 250 miles, the velocily was for voltmc 
olceiriiily, .29 and 406 of a sewnd for a eingle and double wire respectively, 
and for the double induction current .145 and ,1S5 of a second. The fact 
thus actually is, that tnc/eoJinj Uie tise of iJie conductor oujmcnd relardation 
in the transmissioa of electricity through it. A tn^blc-sized conductor gives 
nearly a doabled rate of retardation. 

The general concloslon drawn from the important investigation of llie ns- 
gnmplion that electrical carrents would move in sabmarine circuits with ve- 
locities that were in inverse ratio to the squares of the lengths of the cin-niti, 
•eems to be that Nature rtcojniies the existence of no luch law. " The bio of 
&e aquarei " may possibly apply to the transmission of electricity freely along 
simple conducting wires, bat i( certainly does not apply to the cote of itt Irani- 
mitsioa along submarine or subterranean gutia peTcha covered wirt, (the &dlity 
of transmissioQ being estimated bj rate of speed ), becauEe in this the case is 
not one of simple conduction, but of iranamission aiier the wiro has boon 
charged inductively to saturation as a Lcydca jar. 

Aa the result of all llie investigations the following points may be con- 
sidered as established : — 

That gutta perchtt covered snbmarine wires do not transmit as simple in- 
■nlated conductors, but that they bavo to be charged as Lcydon jars, before 
they cnn transmit at all. 

That, consequently, such mres transmit with a velocity that is in no wny 
(KCordant to the movement of the electrical current in an unembarrassed 
WSJ along simple conductors. 

That raagneto-elccfric currents travel more quickly along such wires than 
simple volliuc currenls. 

That magneto-electric current* traael more quickly when in high energy 
dura when in low, although voltaic cnrrents of large intensity do not travel 
more quickly than voltaic currents of small intensity. 

That the velocity of the transmisBion of signals along inaatated submerged 
wires can be enormously increased, from the rate indeed of ono in two 
seconds, to the rate of eight in a single second, by making each nltemnte 
signal witli a current of different quality, poailivo following negative, and 
negative following positive. 

That the diminntion of the velocity of the transmission of a magneto- 
electric current in indue I ion-embarrassed coated wires, is not in tho inver e 
ratio of the squares of the dislanco traveiBed, but much more nearly in the 
ratio of simple arithmetical progression. 

The several distinct waves of electricity may be fravcUidg along different 
parts of a long wiro simultaneously, and within certain limits, without inter* 
ftrence. 

That large coated wiies nsed beneath the water or the earth am worse 
conductors, so fkr as velocity of transmisuon is concerned, than small ones. 
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and thersfore ue not so well luited u Bmall ones for the porpoMS of snb- 
marine traDsmisaioQ of telegnpblc eignali ; and 

That by the use of comparatively small coaUd wires, and of electro-mag- 
netic indaction-coilB for the exciting a)^nts, telegraphic signiiJs can be traiiB- 
mitted through two tlinusand miles with a speed amply sufficient tot all 
commercial and economicBl poipows. 

OS THE DEFOSmOlT OF THE ATLANTIC TELEGRAPH CABLE. 

In a discnssion which took place at the last meeting of the British Asso- 
ciation, oa the deposition of the Atlantic Telegraph Cable, and in arrange- 
ment apon the bottom, it seemed to be universally admitted that it . was 
malhematicallj impossible, imless the speed of the vessel from which the 
cable was pajed out coald be almost infinitely increased, to lay oat a cable 
in deep waiets (say two miles or more) in sach a way as not to requite a 
length mach greater than that of the actool distance, as fiom the inclined 
direction of the jet sinking port of the cable, the Euccessive portions payed 
ont mnsl, when they reached the bottom, anange themselres in wavy folds ; 
•ince Ibe aijtnal length is greater than the entire horizontal distance. The 
&ct, therefore, which, when noticed, led to the increasing of the sCrein on 
the Atlantic cable until it broke ought to have been anticipated, and must 
be provided for in the future progress of that great national undertaking. 

QRAHAU'S IMFBOTED UAGBETIC COMPASS. 

In this recently patented compass, by Capt. Graham, of England, the 
local attraction in iron vessels is counteracted by means of a aeries of per- 
manent magnets. Instead of being laid down on the deck ae in the old 
plan of adjosbnent, these magnett, fbor or five in number, are disposed on 
n frame round the compass and on a level with the card, and are so arranged 
as to biing tb^ polarities into correlative lines. Each magnet ia fitted with 
a screw, by which it may be brought Dearei- to or drawn back from -the com- 
pass by simply turning a small key. The effect of .these magnets ia to suf- 
round the compass wiSi a well bolimced and tensible force which cnla off' or 
iientralizes all local derangements. Whatever the amount of disturbance 
may be, the magnets can be so brouglit to bear upon the compass as to ov^- 
I'ome it. Great ateadinees is tbus imparted to the needle, preserved as it ia ' 
from oscillation by invisible threads of influence issuing from the magnets, 
while at the same time what is called " the sluggishness " of the needle ia 
dissipated, its energy and sensitiveness are increased, or in other worda it is 
rendered more sosceptible of influence by (he natural magnetic current, and 
(onsequently a moio prompt and truthful indicator of any alteration in the 

IMPBOVEMENTS IM THE ELECTEOTYPE PROCESS, 

At the Dublin meeting of the British Association M. L'Abbe Moigno 

read a very interestiag paper " On three new Electrotype Prooesses," and 
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exhibited gereral spedmens. The first of these consisted in the eraplajment 
of platina tiutead of copper, and of making a skeleton figure TOughlj ce- 
Mmbling the ontline of [he caat Bought to be actaincil, by means of which, 
according to the loctarer'a process, can bo produced busts, etaluea, and 
groups in fnll relief by a ainglo operation. The second process was fbr gal- 
Taniiing or coppering iron and cast iron to any tliicfcness reqnireii without 
the cyanide balh, aad ifs employment in commerce and in the navy. The 
process was not fully commumcated, aa it is commercinlly desirous to keep 
it a secret, but sufficient was communicated to show that the cyanide bath, 
which is not only expensive but dangerous, can be dispensed with. Tlio 
last brsnch of the paper treated of Messrs. Chriatofi and Bouillel's process 
fbr •trengthcning electrotypes, the principle of which was to leave an open- 
ing in the back of the thin electrotype, obtained by precipitating it, and by 
putting it into a number of small pieces of brass, which, on being meltod 
with an oshydrogen blast, become difTused all over the interior of the cop- 
per without injuring it in any way, and thereby imparting to it the »trengtli 

BECENT FEOGKES8 OF TEfiRESTRIAI, MAGSEIISM. 

It haa been long known that the elements of the earth's magnetic force 
were subject to certain regular and recurring changes, whose periods wofe, 
TGspectiTely, a dai/ and a i/ear, and which, therefore, were reforred to the lUQ 
aa their source. To these periodical changes Dr. Lamonl, of Munich, 
added another of ten years, the dinmal range of the magnetic declination 
baring been fonud to pass from a maximum to a minimum, and back again, 
in about that time. But besides these slow and regular changes, there are 
others of a different class, which recnr at trrojular intervals, and which are 
diaractetized by n large deriation of the magnetic elements from their nor- 
mal state, and generally also by rapid fluctuation and change. These phe- 
nomena, called by Humboldt " magnetic storms" have been observed to 
occur limultaneousli/ in the most distant parts of the earth, and therefore indi- 
cate the operation of causes aCecting the entire globe. But, casual as t))cy 
seem, they are found to be subject to laws of their own. Professor Krcil 
was the flr?t to discover that, at a given place, tbcy recurred more frequently 
at certain hours of the day than at others ; and that, consei^Dcntly, in their , 
mean effects, they were subject to periodiad hunt, depending upon the hour at 
each atation. The laws of this jieriodieity have been abiy worked out by 
General Sabine in his discussion of the results of the British Colonial Ob- 
■erratories ; and he has added the important facts, that the same phenomena 
observe also the two other periods already noticed, — namely, the annual and 
the decennial periods. He has further arrived at the very remarkable result, 
that the decennial magnetic period coincides, both in its duration and In its 
epochs of maxima and minima, with (lie decennial period observed by 
Scbwabo in the solar spots ; from which it is to be inferred that the son ex- 
ercises a magnetic influence apon the earth dependent on the condition of ita 
Inminooi envelop. We are thus in the presence of two fiicts, which appear 
15* 
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at first eight opposed — namclj', the abmlule mauikaieity of magnetic dii- 
Rirbanceg at all parts of the earth, ttnd their prtdomituoKe at certain local 
houri at each place. General Sabine accounts fur thia apparent discrepancj 
by the circumstance, that the hours of maximum disturbance are different 
fbr the different elements ; bo that there maj be an abnormal condilioa of 
the magnetic force, operating at the same instuit over the n'hole globe, but 
manifesting itself at one place chieQy in one element, and at anotlter place 
in another. I would venture to sug^jest, as a subject of inquiry, whether 
the phenomena which hare been hitlierto grouped together as " occaEionul " 
effects, may not possibly include two distinct classes of changes, obeying 
sepsrale lawG — one of them being strictly perindir., and constituting a pan 
of the regular diurnal change ; while the other is strictly abnormcd and ijflial- 
taneoua. St this be so, it would follow that we are not justified in separating 
the larger changes from the rest, merely on the ground of their magohude, 
and timt a diffeteot analysis of the phenomenon will be reqnired. The 
effects hitherto considered are all referrable to the sun as their cause. Prof. 
Kreil discovered, however, that another body of oar system — namely, our 
own satellite — exerted an effect upon the magnetic needle, and that the 
m^netic declination underwent a small and very regular variation, whose 

the[«fore a lunar day. This singular result was subsequently confirmed by 
Mr. Broun in his discussion of the Malierstowu Observations ; and its laws 
■have since been fully traced, for all the magnetic elomouta, by General 
Sabine, in the resalts obtained at the Colonial Magnetic Observatories. 
The foregoing facts bear closely upon the debated question of the causes of 
the magnetic vaiiationa. It has been usual to ascribe (he periodical changes 
of the earth's magnetic force to the thermic action of the son, operating 
either directly upon the magnetism of the earth, or affecting it indirecili/ by 
the induction of the thenno-eicettic currents. Here, however, we have a 
distinct case of magnoljc action, unaccompanied by heat; and the question 
is nattirally suggested, whether the solar diurnal change may not also be in- 
dependent of lemperarnre. The most important fact, in its bearing upoo. 
thia question, is the UKisience of aa annual inegualiti/ in the diurnal ynriatioii, 
dependent on the sun's declination, recently pointed out by General Sabine. 
If we deduct the ordinate of the curve which represents the mean ditir- 
nal variation for the entire year, from those for tlie snmmer and winter half- 
yearly curves respectively, the differences are found to be equal and opposite ; 
and the curves which represent them are, conseqaentlj, similar, but oppo- 
sitely placed, with respect to the axis of'abaeissiE. From this. General 
Sabine draws the inference, that the diumal variation is iLdirecl effect ofiolar 
action, and not a result of its thermic agency. — Pres. Loi/d'a Atldresi bejiire 
the British Associalion. 

ON THE ORIGIN AND CA0SE OF THE AURORA BOBEALIS. 

At the Montreal meeting of the A. A. A. 8., Prof. Olmatead presented briefly 
bis views respecting the origin and cause of the aurora boroalis. Contrary 
to tlu opinion whidi ascribes it to terrestrial agents, as electricity or magnBt- 
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ism, he argued Ihat the origin of the anrora waa cosmical, the matter of 
-iriiich it waa composed being denied from the planetaiy spaces. He inferred 
tfaia cosmicBl origin, from the fotlowiof; reasons : Fii^t, from the great 
extent of the exhibitions, somelimes spreading from emt to west, for mun^ 
(hooaand miles, and rushing to a height of a hnndrcd miiea and more, qurta 
' above the region of atmospheric precipitation. Secondly, from ihe fact that 
in places differing many degrees of longitude, Ihe different stages of Ihe 
aurora (beginning, maximum and end) occur at the same hoar of the night, 
indicating that a place on the earth, in its dinnml revolution, comes suecea- 
Bively under the nearest point of the auroral bodj silnaled in apaco. Thirdly, 
from the velocity of the motions, being too small for light itself, but too great 
to result from any known terrestrial force, a-f magnetic or electrical fraclions, 
occasioning a tranelation of the matter of this onrora. Fourthly, from tLe 
periodic!^ of the aurora, especially its secular periorlicity, appearing at long 
but nearly definite intervals in a grand series of cxhibiliaas, which increase 
to a maximon and then diminish in number and intensity, until the phe- 
nomenon, in its grandest forms, vanishes irom onr nocturnal heavens, — a 
fact which appears to remove it from the pale of teirestrial, and to bring it 
clearly within the domain of astronomical causes, implying a nebulous body 
in the planetary spaces, from which the lualcrial of the aurora is derived, 
having a revolution around the sun, and a period in a nearly simple ratio to 
the earth's periods. 

At the Dnblia meeting of tho British Association, Capt. Maguiie, who 
commanded the Hover, sent out in search of Sir John PranUin, via <^ 
Bhering's Straits, in the course of a discussion, said he wished he could con- 
vey to the meeting any vivid impressions of the beauty of the aurora as 
witnessed at Point Bairow, the most northern cape of that part of the Ameri- 
can continent which lies between Bhering's Siniils and Mackenzie's River. 
It waa never seen during the hours of daylight, or those hours which corres- 
ponded to mid-day, but townrda evening ita displays tiegan, at first towards 
(he north ; it then extended in splendid arches spanning the entire sky, and 
seeming to end in beautiful corona lowarda Ihe zenith ; these were oeeasiou- 
ally of the most brilliant and varied tints and colors. It spread gradually 
more south, and at length died away towards the morning hours in the south. 
Such were the beanty and interest of these displays, that men and officers 
constantly, with the thermometer at and below forty degrees below zero, 
stood out for hours witnessing the glorious scene. During these auroral dis- 
plays he could not say that he had ever vritnessed those violent a^tadoos of 
the needle that others had described, but the easterly distarbance of the va- 
riation seemed to be simnltaneona with its northerly display, and the westerly 
to its influence when it hod passed to the south. At some distance from the 
ships, say about five miles, the water shoHled, and Ibo ice had been driven 
up into beautiful rocky pinnacles ; beyond tliia, again, the water was always 
free of ice, and ica temp««lure was frequently found to be twenty-eight de- 
grees above zero, when thai of the air above w^ even forty d^reea below 
sero ; the consequence was, that it had all the appearance of a boiling sea, 
M p«at waa the quantity of v^or tfacDwn up from it. 
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The following 19 an ebBtracC of a Icclom on die aboTO sabject, recently 
delivered before tlie Royal Institation of Great Britain, bj Prof. Tjndall, 
F. R. S.: — 

The motion of an atJraetiTe force, which drawi bodies towarda tbe centre 
of the earth, was entertained by Anaxsgoraa and hia pupils, by Democritns, 
Pythagoras, and Epicurus ; auil iha conjcctares of these antienta were 
renewed by Galileo, HuyghCDs, and otbera, who staled thjic bodies attract 

beyond the Burfaco of tbo earth, and afBrmcd the extension of this force If 
the most distant stars. Thus it would appear, that in the attraction of irol 
by a mt^et originated the conception of the force of gnivitation. Never 
Aeless, if we look closely at the matter, it will be seen that the magnetic 
force possesses characters etritingly distinct from those of tbe force which 
holds the oniTerse together. The theory of gravitation is, that every parti- 
cle of matter attracts eveij other particle ; in magnetism also ve have llio 
phenomenon of atltaction, but we have also, at the same time, the feet of 
TepulsioD, and the Goal eSect is alwap dae to the difference of these two 
forces. A body may be intensely acted on by a magnet, and etill no motion 
of translation will follow, if the repulsion be equal to the attraction. A dip. 
ping needle was exhibited ; previous to Diagnctizatiou, the needle, when its 
centre of grayity was supported, stood accurately level ; but, after magnet- 
ization, one end of it was pulled towards the north pole of the eartb. The 
needle, however, being suspended from the aim of a fine balance, it was 
shown that its weight was unaltered by its magnetization. In like manner, 
when the needle was permitted to float upon a liquid, and thus to follow the 
attraction of the north magnetic pole of the earth, there was no motion of 
die mass towards the pole referred to ; and the reason was known to be, that 
although the marked end of the needle was attracted by the north pole, the 
immarfced end was repelled by an equal quantity, and these two equal and 
opposite forces neutralized each other as regards the production of a motion 
of translation. When the pole of an ordinary magnet was brought to act 
npon the Bwiroming needle, the latter was attracted. — the reason being that 
the attracted end of tbe needle being ranch nearer to tbe polo of the mngnet 
than the tepelled end, the force of attraction was the more powerful of tlio 
two ; bat in the case of the earth, the pole being so distant, ^e lengtli of the 
needle was practically zero. In like manner, when a, piece of iron is pro- 
sented to a magnet, tbe nearer ports are attracti^d, while the more distant 
parts are repelled ; and because the attracted portions are nearer to the mag- 
net than the repelled ones, we have a balance in favor of stiraetion. Here, 
ft wonderful characteristic of the magnetic force, which dis- 
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tioa of Kepler end otlien maf hare been, it wu clear that a force like 
that of taagneUsm wonld not b« able to tnumact the bosineee of the nui- 

Tbe object of Ibe evening's disconm was to inquire wbelbor the force of 
diama^ctiem, which manifested itself as a repalsion of certain bodice bjthe 
poles of a, magnet, was to be ranged as a polai force, beside that of magne- 
tism ; or as an nnpolai force, beside that of gravitation. 

By means of a beautifnllj'-deTised piece of ^:iparatiiB, which cannoC well 
be explained without a diagram. Prof Tjndall was enabled to experiment- 
ally prove that the force of diamagnetism was a polar force, precisely an- 
titlietic^ to the force of magnetism. The diamagnetie gnbetance operated 
on in the first instance, was bismntii, bat the same 'action was ibund to take 
place with rartons other Eubstancea, as pboephonis, nitre, snipbnr, calcareoaa 
spar, statoaiy marble, etc, each df these substances was proved polar, the 
disposition of the force being the same as that of bismuth and the reverse 
of that of iron. When a bar oi iron is set erect, its lower end is known to 
be a north pole, and its upper end a south pole, in virtno of tba canh's in- 
daction. A. marble statue, ou the contrary, has its feet a south pole, and its 
head a north pole, and there is no doubt that the same remark applies to its 
living archetype ; each man walking over the earth's surface is a tmediamag- 
net, irith its poles the reverse of those of a mass of magnetic matter of the 
same shape and in a similar position. 

ON THE CDNSEBVATrSM OP FORCE. 

The following lecture by Prof. Faraday, befbre the Eoya! InBtitudon, is 
one of the most Interesting concribntions made to physical science during the 
past year. Tho repnlation and exporienco of tbe author, the interest felt by 
all scientillc men in bis communication s, and the fact tiiat the paper has not 
hitherto been republished in the United States, are roasons for its entire te- 
prodnction in the pages of the Annnal of Scientific Discovery. — Editor. 

Varions circumstances induce me at the present moment to put forth a 
consideration regarding the consciration of force. I do uot suppose that I 
can ntler any trath respecting it that has not already presented itself to tbe 
high and piercing intellects which move within the exalted regions of science ; 
but the conrso of my own investigations and vieivs makes nio think that the 
consideration may be of Bervica to those persevering laborers (amongst whom 
I endeavor to class myself) who, occupied in the comparison of physical 
ideas with fundamental principles, end continually sastainiag and aiding 
themselves by experiment and observation, delight to labor for the advance 
of natural knowledge, and strive to follow it into undiscovered regions. 

There is no question which lies closer to tho root of all physical knowledge 
than tliat which inquires whelboi: force can bo destroyed or not. The pro- 
gress of the strict science of modern times has tended more and more to 
produce die conviction that " force can neither be created nor destroyed ; " 
and to render daily more manifest tho value of the knowledge of that truth 
in "xpeiimental research. To admit, indeed, that force may be destructible 
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or can (Utoge&er dUappear. wonld be to lulmit that matter could be oncce- 
»ted ; for we know matter only by iW forces ; and thoQgh one of these is 
most commonly referred to, namely, gmvity, lo prove its presence, it iB not 
btrausB gi«vitj has »ny pretensLon, or any exemption, amongst tlie forms ol 
force at regards the principle of contaralion, out Bimply that bcmg, as far a« 
wo perceive, inconvertible in its nature and unchaiiBcable in ita manifesta- 
tion, it offers an unchanging test of the matter which we recogmie hy it. 

Agreeing with those who admit the conserration of force to be a pnnciple 
in physios, aa large and sure as that of tfie indestrnctibility of matter, mtlie 
invariobiUty of gravity, I think that do paiticolar idea of force has a tight to 
nnluniled or unqnaMed acceptance that does not include atient to it ; and 
also, to d^niie amount aad d^finUe ditpeaitum of (A* force, rather in one 
effbct or another, for these aro nocessary consequences ; therefore I nn^^e, 
that the conservation of force onght to 1* admitted as a physical princi).lc in 
■11 our hypotheses, whether partial or general, regarding the actions of mat- 
ter. I have had doubts in my own mind whether the considerationa I am 
■bout to advance a« not rather metaphysical than phyaical. I am nnable 
to define What is metaphysical in physical science ; and am exceedingly ad- 
TOne to the easy and unconsidered admission of one supposition upon 
■nottier, snegeated as they often arc by very imperfect induction from a 
■mall nmober of facta, or by a very imperfect observation of the facts them- 
Mlves ; but, on the other hand, I thinlc the philosopher may be bold in bia 
application of principles which have been developed by close inquiry, have 
stood through much investigation, and continn ally increase in force, ior 
faistance, time is grovring np daily into importance as an clement in the ex- 
en^iso of force. The earth moves in its orbit in time ; the crust of the earlH 



le ; light moves in lime ; an electro-magnet p 
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its charge by an eleclric current ; to inquire, therEfore, whether power, act- 
ing either at sensible or insensible distances, always acts in time, is not to w 
metaphysical ; if it acts in titoe and across space, it roust act by pbysiral 
lines of force ; and our view of the nature of the force may be affected to the 
extremest degree by the conciasions which experiment and observation on 
time may supply ; being, perhaps, finally determinable only by them. To 
inquire after (he possible time in which gravitating, magnetic, or electric 
force is exerted, is no more metaphysical than to mark the times of the linnds 
of a clock in their progress ; or that of tiie temple of Serapis nnd its ascents 
and descents ; or the periods of the occultations of Jupiter's satellites ; or 
that in which the light from them comes to tho earth. Again, in somo of 
the known cases of action in time, something happens whilst the ('lie i» 
passing which did not happen before, and does not continue after ; it is, 
therefore, not motaphjsieal to expect an effect in eiieri/ case, or to endeavor 
to discover its exiatanco and determine its nataie. So in regard to the prin- 
ciple of tho conservHiion of force ; I do not think that to admit it, and its 
consequences, whatever ihej may bo, is to be melapliysical ; on the contraty, 
if that word have any application to physies, than I think that any hypothe- 
•is, whether of heat, or electridty, or gravitation, or any other form of force, 
which Mther willingly or nnwimngly dispenses with tho principle of conserv- 
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Btion. is more liable to the charge than those which, bj including it, become 
so far mora strict and procise. 

Supposing that the truth of the principle of the conservation of force ia 
asBenlcd to, I come to i<i un». No hTpothesia shoald be admitted, nor any 
assertion of a fact credited, that denies the principle. No riew should be 
inconsistent or incompatible with it. Manjof oor hypotheses in the present 
Btatc of science may not comprehend it, and may be unable to suggest its 
consequences ; but none should oppose or conlmdict it. 

If the principle he admitted, we perceive at once that a theory or defini- 
tion, though it may not contradict the principle, cannot be accepted as suf- 
ficient or complete unless the former be contained in It; that however well 
or perfectly the definition may inclndo and represent the state of things com- 
monly considered under it, that Etate or result is only partial, and mast not 
be accepted as exhausting the power or being the full equivalent, and there- 
fore cannot be considered as representing its ichole tiaiure; that, indeed, it 
may express only a very small part of the whole, only a residual phenome- 
non, and hence give as but little indication of tlio full nattiral truth. Allow- 
ing the principle its force, we ought, in every hypothesis, eilber to account 
for its consequences by saying what the changes are when force of a given 
kind apparently disappears, as when ice thaws, or else should leave space 
for the idea of the conversion. If any hypothesis, more or leas tnzstworthy 
on other acconnls, is insntficlent in expressing it or incompatible with it, the 
place of deficiency or opposition should be marked as the most important for 
examination, for there lies the hope of a discovery of new laws or a new con- 
dition of force. The deficiency should never bo accepted as satisfactory, but 
he remembered and used as a stimnlant to further inquiry ; for convcrsioia 
of force may hero bo hoped for. Suppositions may be accepted for the time, 
provided they are not in contradiction with the principle. Even an increased 
or diminished capacity is liettcr than nothing at all, because such a suppo- 
sition, if made, must be consistent with the nature of the original hypothe- 
sis, and may, therefore, by the application of experiment, be converted into 
a further lest of probable truth. The case of a force simply removed or sus- 
pended, without a transferred exertion in some other direction, appears to 
me to be absolutely impossible. 

If the principle be accepted as trne, we have aright to pursue it to its con- 
sequences, no matter what they may be. It is, indeed, a duly to do so, A 
tlicory may be perfection, as far as it goes, but a consideration going beyond 
it, is not fiDr that reason lo he shut out. We might as well accept our 
limited horizon as the limits of the world. No magnitude, either of the 
phenomena or of the results lo bo dealt with, should slop our exertions to 
asceriun, by the use of the principle, that something remains to be dis- 
covered, and to trace in what dii-eetion that discovery may lie. 

I will endeavor to illustrate some of the points which have been ufged, by 
reference, in me fir^t instance, to a case of power, which has long hod great at- 
tractions for me, because of its extreme simplicity, its promising nature, its 
nniversal presence, and its invariability tmder like ci 
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tbongh I hare experimenud* and as yet &ned, I think experiment wonldba 
well bestowed, I mean the force of gravjution. I belieTe I repreienl the 
leceiTcd idea trf the gravitating force aright in Baying that it ii a nmpU at- 
tractive Jbrct axrted betieten ang titio or all the partida er iiuattt oft»<aia, at 
teerj anuiUe rfiatance, Imt with a ttrtaglh van/ing inveridg ai tit iquare of lit 
ditlaace. The nenal idea of the force implies direct action at a dietant'e ; and 
■nch a view appears to present little difBcuItj except to Newton, and a few, 
inclnding myself, who in thst nspect may be of Ul(e mind with him. t 

This idea of graviiy appeara to me to ignore entirely the piinciple of the 
ccnserration of force; and by the terms of its definition, if taken in an nb- 
loluio sense, "ixirying inTeisely as the sqnare of (he distance," lo be ia 
direct opposition to it, and it hecomes my duty now lo point out wheie thii 
contradiction occurs, and to naa it in ilhistraiion of the principle of coneerr- 
atioD. Assume two paitidea of matter, A and B, in fi«e space, and a force 
in each or in both by which thoj gravitaio towards each other, the force 
being unalterable for an nnchanging distance, but varying inversely ai the 
aqnare of the distance when the latter vaiieg. Then, at the distance of tm, 
theforcamay be estimated as one; whilst at the distance of one, that ia, one 
tenth of die former, (he force will be one hundred ; and if we suppose an 
elastic Bpring lo he introduced between the two as a measure of (he attrac- 
tive force, the power compressing it will be a hundred times as much in the 
latttr case as in the former. But fixHn whence can this enonnous increase 
of power come 1 If we lay that it is the chanu-ter of this force, and content 
onrselres with that as a sufficient answer, dien it appears lo me we admit a 
creotiDn of power and that to an enormona amoonl ; yet by a change of con- 
dition, so small and simple as to fail in leading the least iostmcted mind to 
think that it can be a sufficient cause, we shoald admit a rrault which would 
equal the highest act our minds con appieciale of the working r^ infinite 
power upon matter; we should let loose [lie highest law in physical science 
which our facultiea permit us to perceive, namely, the camervalion af forix. 
Suppose the two particles, A and B, itmoved back to the greater distance 
of ten, then the force of attraction would be only a hundredth part of that 
Acy previously possessed ; this, according lo tlia statement (hat the force 
varies Inversely as the square of the distance would double the strangeness 
of the above results; it would bo an aHnihilalion of force — an effect equal in 
its infinity and its consequences with creation, and only within the power of 
Him who has created. 

We have a right to view gravitation under every form that either its defi- 
nition or its effects can suggest to the mind ; it is our privilege to do so with 
every force in nature ; and it is only by so doing that wc have succeeded, to 
a largo extent, in relating the various forms of power, so as to derive one 
from another, and thereby obtain contirmalorj evidence of tlio great principle 
of the conservation of force. Then let us consider the two particles, A and 
B, as attracting each other by the force of gravitation, under iTnolher view. 
According to the definition, the force depends upon both particles, and if iha 

* Philosophical TraniaelioiiE, 13£1, p. 1. t See Kcond note on pa^ 1S3. 
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putkle A or B were bj iuelf, it could not graviute, that Is, It conld haTe 
no utcractioD, no force of grariry. Supposing A to oxi^t in Aat isolated 
state and witbunt graTicatinf: force, and then B placed ia reUlion to it, 
gravitation comel on, as is supposed, on the part nf both. Now, without 
trying to imagiDe hom B, whidi had no gravitating force, can raiee up grav- 
itating fon^ in A ; and hov A, equally without force beforehand, can raise 
up fon» in B, still, to imagine it aa a face done, ia to admit a creation of 
force in both particles ; and so to bring ouiaelvea within the impossible con- 
sequcaces wtiich have already been referred to. 

It may be said we cannot have an idea of one particle by itself, and go the 
nasoning fails. For my pait I can comprdtend a particle by itself just as 
Msily as many particles ; and thoogh I cannot conceive the relation of a 
lone parole to gntvitatioa, according to tlie limited view which is at present 
taken of that force, I can conceive its relation to something wjiich causes 
gravitation, and with which, whether the panicle is alone, ot one of a unt- 
vene of othei pardcles, it is always related. But the reasoning upon a lona 
particle does not fail ; for as the pacticles can be separated, wo can easily 
oonc«ive of the particle B being removed to an infinite distance from A, and 
then the power ia A will be infinitely diminished. Such removal of B vill 
be as if it were aniiihilated in regard to A, and the force in A will be annihi- 
lated at the same lime ; so that the case of a lone particle and that were dif- 
ferent distances only are considered become one, being identical with each 
Qlher in dieir consoqacnces. And as removal of B to an infinite distance h 
at regards A annihilation of B,so removal to the smallest degree is, in prin- 
ciple, the same thing with displacement Ihroagh inSntte space J the smallest 
increase in distance involves annihilation of power ; (he annihilation of the 
second particle, so as to have A alone, ini'olves no other consequence in re- 
lation to gravity; there is difletence in de^^, but no diS^reoce in the 
character of the result. 

It seems hardly necessary to observe, that the same line of thought grows 
Qp in the mind, if we consider the mutual gravitating action of one particle 
and many. The particle A will attract the particle B at the distance of a 
mile with a certain dt^^rco of tbrce ; it will attract a particle C at the same 
distance of a mile with a power equal to that by which it attracts B ; if 
myriads of lite particles be placed at the given distance of a mile, A will 
attract each with eqaal force; and if other porticlGS bo accumulated round 
it, within and without tlie sphere of two miles diameter, it will attrnct them 
all with a force varying invenely with the square of the distance. How are 
we to conceive of this force growing up in A to a million fold or more, and 
if the Eorrounding particles be then removed, of its diminuiicHi in an equal 
degree ? Or, how ore we to look upon the power raised up in all these outer 
particles by the action of A on them, or by their action one on another, 
without admitting, according to the limited deSniiion of gravitation, the 
&cile generation and annihilation offeree? 

The assumption which we make for the time with regard to the natnre of 

a power (as gravity, heat, etc.), and the form of words in which we expren 

i^ that is, its defltiilioD, should bo consistent with the fundamental piinciplet 

16 
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of force generally. The conserration of force is a fiindaraental piinctplo ; 
hence the aesamplion with regard to a particular form of IbrFC oo^'it to im- 
ply what becomes of the force irhen its action is incrtased or dintiiihhed, or 
its diredion changed ; or else the assumption should admit that it is deficient 
on that point, being only half competent to represent the force ; and, in onj 
ed^e, shanld not be opposed to the principle of conservalion. The osual 
definition of gravify as on attiiictive force betuiefn tkepartidei o/motter tart- 
INO invmijy aa the upmre of (Ae distance, whilst it stands as a full definition . 
of the power, is incoosislent with the principlo of the conserration of force. 
If \te accept the principle, snch a definition must be an imperfect account of 
tlio whole of the force, and is probably only a descripliun of one exercise of 
&iit power, whatever the rniture of the force itself may be. If ijio definition 
be accepted as tacitly including the conservation of force, then it ought to 
admit that consequences must occnr during the suspended or diminished de- 
gree in its power as gravitation, eqnttl in importance to the power suspended 
or hidden ; being in fact equivalent to that diminution. It ought also to ad- 
mit, that it is incompetent to suggest or deal with any of llie conseqaences 
of that changed part or condition of the force, and caauot tell whedier ihcy 
depend on, or are related to, conditions ecto'nal or interned to the gravitating 
particle ; ond, o-i it appears to me, can say neither yes nor no to any of the 
Bi^ments or probabililiea belonging to the subject. 

If the definition deniet the occaiTenco of such contingent tcsiills, it seems 
to me to be anphilosophicitl ; if it simply ^nore< them, I think it ia imperfect 
aud insufiicient; if it oc/mi'Is these things, or any pnrt of them, then it pre- 
pare.4 the natural philosopher to look for effects and conditions as yet un- 
known, and is open to any degree of developmcot of the conaei|uenccs and 
relations of power ; by denying, it opposes a dogmatic barrier to improve- 
ment ; by ignoring, it becomes in many respects an inert ^ng, often much 
in the way ; by admitting, it rises to Che dignity of a stimulus to investiga- 
tion, a pilot to human science. 

The principle of the conservation of force would lead ua to assume, that 
when A and B attr^t each other less bccansc of increasing distance, then 
Borne olhEir exertion of power, either wiihin or without them, is proportion- 
ately growing up; and again, (hat when their distance is diminished, as 
from ten to one. tiie power of attraction, now increased a hundred-fold, has 
been produced out of some other form of power which has been eqaivolently 
reduced. This enlarged assumption of the nature of gravity is not more 
metaphysical (ban the half assumption ; and is, I believe, moio philosophical 
and more in accordance with all physical considerations. The half assump- 
tion is, in ray view of the matter, more dogmatic and irrational than the 
whole, because it leaves it to be understood tliat power can be created and 
destroyed almost at pleasure. 

When the equivalents of the various forms of tbrcc, as far as they are 

known, are considered, their difterences appear very grc:it ; thus, a grain of 

water is known to have electric relations equivalent to a very paworfiit flash 

of lightning. It may therefore be snpposed that a very lai^ apparent 

.^^ amount of die force causing the phenomena of gravitation, may be the 
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eqnivtOent of a toij small change in some nnknown condition of tbs bodiei, 
nbibe ain^uttion is rarjing by change of iliGtiince. For my own part, manj 
considcrHtioiiB urge my mind tovard (lie idea of acanae of gravity, wliioh is 
not rCBJdent in tlie pattlcles of matter merely, but cooatanlly in them, and 
ell npnce. I liave already pot fortli consldemtions regarding gravity nhiiji 
pnrtiikc of this idea,* and il aeema to have been anhesitalingly accepted by 
Newion.t 

There is one vrondciful condition uf matter, perhaps its only trne indica- 
tion, namely, iatrtia ; but in relation to the ordinary definition of gravity, 
it only adds to the difficulty. For if we coneider two panicles of matter at n 
certain distance apart, attracting each otlier under the power of gravity, and 
free Eo approach, they will approach; and when at only half the distance, 
each will have had Btorcd np in it, because of its ineriia, a certain amount of 
mechanica! force. This must be dae to the force exerted, and, if the con- 
Eerration principle be true, must have conscmed an equivalent proportion 
of the eanse of attraction ; and yet, according to the definition of gravity, the 
attractive force h not dirainiehed thereby, bnt increased £bnr-fold, tlie force 
growing up within itself the more rapidly, the more it ia ocenpied in produc- - 
ing other force. On the other hand, if mechanical force from without be 
used to separate the particles to twice their distance, tJiis force is not stored 
np in momentum or by inertia, but disappears ; and three fbnrths of the at- 
tractive force at the first distance disappears with it How con this be? 

We know not the physical condition or action from which ineriia results ; 
but inertia is always a pure case of the conservation of force. It has a strict 
relatioD to gravity, as appears by the proportionate amount of the force 
which gravity can communicate to the inert body ; but it appears to have the 
same strict rolalioo to other forces acting at a distance as those of magnetism 
or electricity, when they are so applied by the tangential balance as to act 
independent of the gravitating force. It has the like strict relation to force 
commanicnted by impact, pnll, or in any other way. It enables a body to 
take np and conserve a given amount of force nntil that force is transferred 
to other bodies, or changed into an equivalent of some otlier form ; that is 
all that we perceive in it; and we ciuinot find a more striking instance 
amongst natural, or possible phenomena of tho necessity of the conservation 
of force as a taw of nature ; or one more in contrast with the assumed vari- 
able condition of the gravitating force supposed to reside iu the particles of 

it proof of the conserration of force 

• Proeemllngs orthe £071! iDBtltutlon, 1SS5, vol. fl., p. 10, eto. 
t " Tbit itraiity sbonld be innate, Ipberent, sod essenliiil la matter, u that one 
bodymay act upon another St a dleunce,thrciaghaivieuuni. without the mediation 

ttom one to another, Is to ae eo fmt an absurdity Ihst I believe, no man who has 
Id phlloaophicsl nuttera ■ competent thcnity of thinking, can tsyer ikl] Into it. 
Gravity muet be caused by an agent, acting oonafanCty according to certain laws; 
bntwhetbertbts agent be materlsl or imraaterlall liave left to the conalderation of 
my rtader." — iSu Nnetoii'i TMrd Ltiur 10 Bniilfy. 
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in this, that iM power is unchangeBble for the game disunce ; and is bj IhaX 
In striking contract viih the Taristion irtiidi ire asamoe in regard to the cauae 
ofgraoitg, to accotlnt for the rrauAs at difierent distances. 

It will not be imagined for a moment that I am opposed to what may be 
called the iaw of ^mvilating action, that is, flie law by which all the known 
efffects of graTitj are governed ; what I am considering is the definitioTi of 
theybrcf of gravitation. That the rcsalt of one exercise of a power may be 
inversely as the square of the distance, I believe and admit ; and I know 
that it is BO in the case of gravit}', 'and has been Terilied to an exlent that 
could hardly have been widiin the conception evea of Newtog himself whea 
he gave utterance to the law ; but that the taUdity of a force can be employed 
according to that law I do not beheve, either in relation to gravitation, or 
electricity, or magnetism, or any other supposed form of power. 

I might have drawn reasons for urging a continue reeollectioD of, and 
reference to, the principle of the couEervation of force from other fonni 
of power than that of gravitation ; but I ttiink that when founded on 
gravitatiiig phenomena, tboy appear in their greatest simplicity ; and pre- 
daelj for this reason, that gravitation has Hot yet been connected by any de- 
gree of convertibility with the Other forms of force. If I refer for a few 
minutes to these olbo' forms, it is only to point in tlieir variatiiene, to t)ie 
proofe of the value of the principle laid down, the consistency of the known 
phenomena with it, and the sug^estionB of research and discovery which 
arise from it.* HaU, for instance, is a mighty form of power, and its cftecta 
have been greaSly developed ; therefore, aasomptioos regarding its natme 
become useful and necessary, and philosophers tiy to define ic The most 
probable assumption is. that it is a motion of the particles of matter ; bnt a 
view, at one time very popular, is, that it consists of a particular fluid of 
heat. Whether it be viowed in one way or the other, the principle of con- 
servation is admitted, I believe, with all its force. When transferred from 
one portion to another portion of like matter, the foil amount of heal ap- 
pears. When transferred to matter of another kind an apparent excess or 
deficiency often results; the word "capacity "is then introduced, whidi, 
wliile it acknowledges the principle of conservation, leaves space for re- 
search. When employed in changing the state of bodies, the appearance 
and disappearance of the heat is provided for consistently by the assumption 
of enlarged or diminished motion, or else space is left by the term "capa- 
city" for the partial views which remain to be developed. When converted 
I into mechanical force, in the steam or air engine, and so brought into direct 
contact with gravity, being then easily placed in rebtion to it, still the con- 
servation of force is folly respected and wonderfully sustained. The con- 
stant amount of heat developed in the whole of a voltaic cnrrent described 
by M. P. Favre.l and the present state of the knowledge of thermo-electric- 
ity, are again fine, partud or subordinate illustrations of the principles of 

be Conservation of Force. Taylor's ScieaOflo Hennrfts, SeconB 
1, 1B64, vol. xzxix. p. 1213. 
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Even when rendered radumt, tind for Ihe time giving no trace 
or signs of ordiaarr heat action, (lie assiiniptionB regarding its nittnre have 
provided for the belief in tlie coneervation of force, by admitting either that 
it throws tlie ether into an equivalent state, in saptaiiiing which for tbo time 
the power ia engaged ; or else, that the motion of the pardclca of beat it 
employed altogetlior iti their own transit from place lo place- 
It is true tliat heatoficn becomes evident or insenaiblo in a manner nn- 
knovn to as ; and we liare a riglit to ask what is happening when the heat 
disappoara in one part, as of Che thermo-voltaic current, and appears in 
anotlier ; or when it enlarges or changes the state of bodies ; or what would 
faappcD, if the heat being presented, such changes were purposclj opposed. 
Wc have a right to ask these questions, but not to i^ore or deny the con- 
Borration of force ; and one of the hi;;heat uses of the principle is to suggest 
BQch inquiries. E.tpticalioas of similar points ore continnally produced, 
and will be most abundant from the hands of those who, not desiring to 
ease their labor bj forgetting tbe principle, are read? to admit it, either 
taciflj, or, better atiil, effectively, being then continnally guided by it. Such 
philosophers believe that heat must do its equivalent of work ; that if in 
doing work it seem to disappear, it is still producing its equivalent effect, 
though often in a mantier partially or totally unknown ; and that if it give 
rise to another form of force (oa wo imporiiictly express it), that force ia 
equivalent in power to the heat which baa disappeared. 

What is called diemical attraction aSbrds equally instructive aad snggee- 
tivB considerations m relation to tho principle of the congerration of force. 
The indestructibility of individual matter is one case, and a most important 
one, of tho consorvalion of chomicjil force. A molecule has been endowed 
with powers which give rise in it to various qualities, and these never change, 
either in their nature or amount. A particle of oxygen is over a panicle of 
oxygen — notbiog can in the least wear it. If it enters into comhination 
and disappears as oxygen, — if it pass through a thousand combinations, 
animal, vegetable, mineral, — if it Ue hid for a thousand years and then be 
evolved, it ia oxygen with its first qnalities, neither more nor less. It has 
all its original force, and only that ; the amount of force which it disengaged 
when hiding itself has again to be employed in a revoree direction when it is 
get at liberty ; and if, hereafter, we should decompose oxygen, and find it 
compounded of other particles, we should only mcreaae the strength of (he 
proof of the conservation of force, for we should have a right to say of these 
particles, long as they have been hidden, all that we could say of the oxygen 
il»elf. 

Again, the body of facta included in the theory of definite proportions, 
■witnesses to the truth of the conservation of forco; and though we know little 
of the cause of the change of properties of the acting and produced bodies, 
or how the forces of tho former are hid amongst those of the latter, we do 
not for an instant doubt the conservation, hut are moved to look for the 
manner in which the forces are, for tho time, disposed, or if they have token 
np another form of force, to search what that form may be. 
Even chemical action at a diitance, which is in endi antithetical contrast 
16* 
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with ti» ordtoarr exertion of chemical affinity, since it can prodnoe eActi 
toilea away from the partklei on whi«b they depend, and which are effectual 
0DI7 b; forces acting at innmaible distancee, etill proves the aame thing, tite 
conaervation of force. PreparatioDg can be made for a chemir&l action in 
the aimplo voltaic circuit, bat until the circuit be complete tbot action doet 
not occur ; yet in completing we can bo arrange the circuit, tbat a distant 
chemical action, the perfect equivalent of the dominant chemical action, 
sliali be produced ; and this result, whilst it establiabea the electnxheDiical 
equivalent (rf' power, establishes the principle of the coDxervation of force 
bL^o, and at tbe same time suggests many collateral inquiries which have yet 
to be made and answered, before all tbat concerns the conservaiion in tliis 
caee can be understood. 

Tbis andotber instances of cbemical action at a distance carry oar inqnir- 
ing thonghts on fiom the facts to the phTsical mode of the exertion of foice ; 
for the qualities which seem located and fixed to certain particles of matttr 
a{q«ar at a distance in connectiou with particles altogether diflerent. They 
also lead onr thoughts to the oomermm of one form of power into another ; 
•a, for instance, in tbe heat which the elements of a voltaic pile may either 
show at the place where diey act by their oombastion or combinalioD 
together, or in die digtauce, where the electric spark may be rendered mani- 
fest; or in the wire of flaids of the different parts of tbe circalt. 

When we occupy oonelves with the dual forms of power, electrid^, and 
magnetism, we find great latitnde of assumption, uid necessarily bo, tor tbe 
powers become mora and man complicated in tbeir conditions. But ftiil 
there is no apparent desire to let loose the force of the principle of conserva- 
tion, even in those cases where the appearance and disappearance of fore* 
may seem most evident and striking. Electricity appcan when there is 
consumption of no other force Iban tbat required for fric^on ; we do not 
know bow, but we search to know, not being willing 10 admit that the elec- 
tric force can arise out of nothing. The two electricities are developed in 
equal proportions ; and having appeared, we may disposa vaiiousl]' of the 
influence of one npon succesuve portions of the other, causing many 
changes in relation^ yet never ablB to make the sum of the force of one kind 
in the least degree exceed or come short of the Bum of the other. In that 
necessity of equality, we see another direct proof of the conaervalian of force, 
in the midst of a thoosand changes that require to be develi^ied in their 
principles before we can consider this part of sdence as even moderately 

One assumption with regard to electrid^ is, that there is an electric flnid 
tendered evident by excitement in plus and minus proportions. Another 
assumption is, that there are two fluids of electridly, each particle of each 
lepclling all particles like itself, and attracting all particlos of the other kind 
always, and widi a force proportionate to the inverse square uf the distance, 
being so far analogous 10 tbe definition of gravity. This hypothesis is an- 
tagonistic to the law of the conserraiioa offoroi, and open to all the objec- 
tions that have been, or may be, made against the oi'dinary definition of gt&v- 
Hac. Anftthfr aMQiuptioa is, that each particle of the two eiectvicitisi has a 
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gfren smoont nf pow<er, and can only Attract contrary particlea wlih Ae vat 
of that nmoant, acting upon eadi of two irith only half the powcK it coold in 
like circumstuiecfl exert upon one. But vnrioas as are tbe aaBamptions, the 
conaervation of force (tiioagh wanting in tlie eecond) is, I think, intended 
to be included in all. I miglit repeat the aame obswvations nearly iu 
regard to mRgnetiem — wiiether it be asanmed as a fluid, or two fliiid> or 
electric cnrrcnta — whether the eitem^ action bo supposed to bo actkm at a 
distance, or dependent on an external condition and tines of force — still, all 
are intended to admit the coaBerration of power U a principle to which the 

The principles of pliyeical knowledge are now so tkr developed as to en- 
able ns not merely to define or describe Ae kaoum, but to state reasonable 
expectations regarding the vnkmmm ; and I think the principle of the coo- 
servation of force may greatly ^d experimental pbilosoj^ia in that duty to 
science, which cDnsists in the enunciation of problems to be solved. It wilt 
lead us, in any case where the force remaining unchanged in form is altentd 
in direction only, to look for the new disposition of the force ; as in the cates 
of magnetiEm, static electricity, and peiiiaps gravity, and to ascertain diat ai 
a whole it remains nnchanged in amonnt — or, if the originrf JbrCB di8q>- 
^lear, mder altogedier or in part, it win lead ns 10 look fbr the new cooditioa 
.or fbrm of force whidi should resnlt, and to devdop its eqairaleitcy to the 
force diat has disappeared. Likewise, when force i» developed, it will cbum 
na to consider the prerionsly existing eqaivalent to the force so appear- 
ing ; and many such cases there are in chemical action. When ftntw dis- 
qipears, as in the electric or magnetic indaction after more or lost discharge 
or thatof gravity with an inereoEing distance, it will saggest a research as to 
whether the equivalent change is one witbin the apparently acting bodiea, or 
one external (in part) to them. It win also raise up inquiry at to iha nature 
of the internal or external stale, both before the (iange and after. If sup- 
posed to be external, it will suggest the necessity of a physical procera, by 
which the power is communicated from body to body ; and in the case of 
external action, will lead to tiie inquiry whether, in any ease, there c^ be 
truly action at a distance, or whether the ether, w: aome oiha: madiom, is not 
necesaarily present. 

We are not permitted as jet to lee the nature of the source of phygical 
power, bat we are allowed to see much of the consistency existing amongst 
the various forms iu which it is presented to us. Thus, if, iu sialic electii- 
dty, we conaidei- an act of induction, wc can perceive the consistency of all 
other like acts of induction with it. If we then take an electric cnnent, and 
compare it with this indnnive effect, we see their relation and conBtBtency. 
In the same manner wc have arrived at a knowledge of the consistency of 
magnetism with electricity, and also of chemical action and of heat with all 
the former; and if we see not the consistency between gravitation with any 
of these forms of force, I am strongly of the mind that it is because of our 
ignorance only. How imperfbct would our idea of an electric current now 
ha, if we were to leave outnf sight its origin, its static and dynamic indue- 
tloD, its magnetic influence, its chemical and heating eff«oia; or ow idea of 



r.,u,i„K „,GoOt^lc 



f SCUEKTU'lC D1800TEBT. 

an7cmaof theBeresnlUirwelellany-of theoth«ra anr^aidedt That Ibem 
should be a power of graviladon eiisling by itadf, having no rdaiion (o tha 
oUitr aatUTcd powers, and no rtspecl lo the lain of the conservatioa of force, IS as 
little likely flB ihal there Bhould be a principle of leviiy as well as of gtariiy. 
Gravity may be only the rcaidoal part of the other forces of natare, as M03- 
siti has tried to ehow ; hut that ii shoald fall out from the law of all Other 
force, and ehonld be outGido the reach cither of further expcrimCDt or phdo- 
BOphical conclnBione, la not probable. So we must strive to Icam mom of 
thU oatBlanding power, and endeavor to avoid any definition of it which is 
incompatible with iho principles of force generally, for all the phenomena of 
nature lead us to believe that the great and governing law is one. I would 
iDiieh rather incline to believe that bodies affecting each other by gmvitaCion 
act by lines of force of definite amount (somewhat in the manner of magnetic 
or electric induction, though with polarity), or by an ether pervading all 
parts of space, than admit that the conservation of force could be dispeaeed 
with. 

It nuay be Eupposed, that one who haa little or do malhemadcal knowl- 
odge ahould hardly assume a right to judge of the generality and force of a 
principle such as that which fonns the subject of these remarks. Mj ^xil- 
ogy is this ; I do not perceive that a mathematical mind, simply as such, has 
any advantage over an equally acute mind not mathematical, in perceiving 
the nature and power of a natural principle of action. It cannot of itself 
introduce the knowledge of any new principle. Dealing with any and every 
amount of static electricity, the mathematical mind has balanced and ad- 
justed them with wondediil advantage, and has foretold results which the 
ezpeiimentalist can do no more than verify. But it conld not discover dy- 
. oamic-eleclricity, nor electro-magnetism, nor magneto-electricity, or even 
lu^ett them ; though when once discovered hy the experimentalist, it can 
take them up with extreme facility. 

So in rGepi»ct of the force of gravitation, it has calculated the resnlls of the 
power in Euch a wonderful maimer as to trace the known planets through 
their courses and perturhationB, and in so doing has diacovavd a planet 
before unknown ; but there may he testilts of the gravitating force of other 
kinds than attraction inversely as the square of the distance, of which it 
knows nothing, can discover nothing, and can neither assert nor deny their 
possibility or occurrence. Under these dtcumstances, a principle which may 
be accepted as equally strict with mathematical knowledge, comprehensihle 
■without it, applicable hj all in their philosophical It^c, whatever form that 
may take, and above all, suggestive, encouraging, and instructivo to the 
mind of the experimentaliat, should be the more earnestly employed and Ihe 
more frequently resorted to when we are laboring either to discover new 
r^lions of science, or to map out and develop those which are known into 
one harmoniona whole ; and if in snch strivings, we, whilst applying the 
principle of conservation, see bnt imperfectly, still we should endeavor to 
•ee, for even an obscure and distorted vision is better than none. Let us, if 
we can, discover a new thing in any shape ; Che true appearance and charac- 
ter will beeaaily dereloped afterwards. 
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Some are mad) eiuprised that I should, as thej' think, renture to oppose 
die copclasioiu of Newton; bat here there isnmuiake. I do not oppose 
Newlon on anj point ; it is rather those who snatain the idea of action at a 
distance, that contradict him. Donbtful as I ought to be of mjecif, I am 
cenaJDly TSry glad to feel that mj coDvictions ore ic occordaDce with lua 
eonclnsioQS. At the same time, those who occupy themselves with euch 
matteR ought not to depend slti^ether npon aaljiorit;, but should Gad 
reason within Aenuelres, alter carefnl thought and conEideiatton, to use and 
abide bj their own Jadgmeat. Newton himself, whilst referring to those 
who were judging hta viwra, speaks of sndl ai are competent to form an opin- 
ion in Buch matters, and mokes a itrong distinction between them and those 
who were incoinpelwnt for the caee. 

But after all, the principle of the conserTHtJon of force may by some be 
denied. Well, then, if it be nnfonnded eren in its application to the small- 
eat port of the science of ibcce, Ae pn>of must be within onr reach, for all 
physical science ia so. In that case, discoTeriee as large or lorger than any 
yet made, may be anticipated. I do not renst die search fi>r them, for no 
one can do harm, but only good, who works with an earnest and tnith(iil 
spirit in sach a direction. Bat let ns not admit the destmction or creation 
of force without clear and constant proof. Jost as the chemist owes all the 
perfection of hii science to his dependence on the certainty of grsTitation ap- 
plied by the balance, so may the physical philosopher expect to find the 
greatest secnrity and the utmost aid in the principle of the conserration dt 
fbrce. All that we have that is good and sah, as die Bteaiu-engiue, the elec- 
tric-tel^raph, &c , witneee to Aai principle, — it wonld require a porpetnal 
motion, a fire without heat, heat without a eonrce, action without reaction, 
caose with effect, or eff^ without a caose, to displace it &om iti rank as k 
law of nature. 

UOXOGEKESIS OF FODCE. 

A lecture which baa aiiracied conuderaUe attention has been ddivered 
before the Boyal Institution London daring the past year, bf Mr. Al&ed 
Smee, on the " Monogenesia of the Fhyiical Forces." The ctmclosion to 
which Mr. Smee arrirea is, that " attraction acting on attracted matter is the 
source of all force, and that, therefore, every physical force has a monogene' 
tic orgin, and when generated, a tiuly eqaiTalent power." 

DEtfSITY OF THE EABTH. 

The experimenlE of the English Astronomen ia the Harton Coal Kt, ao- 
cording to Bev. S. Haughton, (Phil. Mag. [4], xii. SOj, give tot the meaa 
density of the earth, 5 '430. The pit was 1360 feet deep, and the seconds 
pendulum gained two and a quarter secondj per day at the bottom of the 
coal pit 

Bnt the calculations of Mr. Airy, the Astronomer Royal (ih. p. 231) as 
gitea in the same jmmal vol. xu. p. 231, arrive at 6-566 as the mean den- 
si^, which number at page 468 is changed to 6809 — 6-623, the vaiiatian 
depending on Iha niatim Talae of some of die i^serratioiu. 
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riGUKE OP THE EABTH AND THE TIDES. 

The rasnlta of the Ordnance Snrvcj of Great Brilnin, bo far as they relate 
to tho earth's figure and mean density, have been lately laid before ihc Royal 
Society by Col. James, the Superintendent of the Survey. Tho clliplicity 
deduced is agj^-gg. The mean apccific gravity of the earth, as obtained 
from the attraction of Arlhor'a Seat, near Edinburgh, is 5-316; a resnlt 
which eccorda satisfactorily widi the mean of the results obtained by the 
lOrEOn balance. Of the accuracy of this importajit work, it is Eofficient to 
observe, that when tho length of each of the measured baaes (in Salisbury 
plain and oD tho shores of Lough Foyle) was computed from the otlier, 
through the whole series of intermediate triangles, the diflcrence from the 
measured length was only five inches in a length of from Gve to seven miles. 
Our knowledge of the laws of the Tides has received an important accession 
in the results of the tidal observationB made around the IiTsh coasts in 1851, 
under the direction of the Royal Irish Academy. Tho discussion of these 
observations was UDdettakeu bj Professor Haughton, and that portion of it 
which relates to the diomal tides has been already completed and published. 
The most important result of this doscnssioa, is tho separation of tho cifccla 
. of the sun and moon in the diomal tide — a problem which was proposed 
by the Academy as one of the objects to be attained by the contemplated 
observations, and which has been now fur the first time accomplished. 

From the comparison of these eSeOs, Professor Ilaughton has drawn 
some remarkable conclusions relative to the mean depth of the sea in the 
Atlantic. In the dynamical theoiy of the tides, the ratio of the solar lo the 
lunar eflect depends not only on the masses, distances, and periodic times, 
of the two luminaries, but also on the depth of the sea, and this, accordingly, 
may be computed, when the other quantities are known. In, this manner, 
Professor Haughton has dedaeed from tho solar and lanar eo^efficients of the 
dinmal tide a mean depth of 5'IS miles — a resnlt which accords in a re;, 
markable manner with that inferred from the ratio of the semi-diurnal co- 
efficients, as obtained by Laplace ti-om the Best observadons. The subject, 
however, is far from being exhausted. The depth of the sea, deduced from 
the solar and lunar tidal interoala, and from the age of the lunar dinmal tide, 
is somewhat more than double of the foregoing; and the eonsistcncy of tlic 
individual results in such as lo indicate that their wide difference from the 
former is not attributable to errors of observation. Professor Haughton 
throws out the conjecture thai tho depth, deduced from the tidal inleruals and 
aga. corresponds to a different part of the ocean from that infijrred from tlie 
heii/hla. — Address of the Presidept British Associatica, 1857. 



The (bllowii^ paper by Mr. D. Vaughau of Cincinnati, was read before 
the British Assodation for 1857. 

LapUce coaclndes from his elaborate investigations, that the rotation of 



u,i„K.,Got)t^lc 



KATDHAL PHTI-OSOPHr. 191 

llie earth is not affected by the occnrrence of the tides ; hor do his fbnnidte 
reveal any permanent alteration iit the mocioa of the lanar orb whidi di»- 
tarbs tlie repose of our oceans. These results, aononnced bj' so high an 
gutharitri might be rei^ycil without a careful examination if the fandamen- 
ta] priacipies of natrual philosophy did not discoanlenance the idea of an 
arloiU creation of power by lunar attraction. The tides constitate an ini- 
porbinl mochanieal agent ; and, could tbeir whole force be rendered availa- 
ble, it would be found adequate to several hundred times (be laborofthe 
liuman popalalion. So great an amount of motive power, whether appro- 
priated (o the great pnrposes of nature and art, or wasted in overcoming 
friction, cannot be produced wlthoaC some expense ; and my present object 
i.' to trace the diange which it involves in the motions of the earth and the 
moon. As the estreme disproportion between the momentum of Che oceanic 
waters and that of the planetary bodies ia the chief sonrce of error in these 
investigations, I shall commence by showing bow the tidal action ahonld 
opemte, if the moon moved oroand the earth in on exact circle, sitoated in 
the plane o! the equator, and not more than 34,000 miles in diameter. Her 
periodical revolution, in this case, would occupy nearly twelve hours, and 
the lumar day would be about twenty-four houra in length. The tidal action 
on the seas nearest to the moon would be almost twice as great as on those 
most distant ; tho fbrmer being about ^,000 times, and the tatter over 2,500 
times, the disturbing action now exerted by the moon on the watery domun. 
The aqueous appendage of our planet would, in this case, form two great 
movable oceans, sustained on its opposite sides by the attraction of oar satel- 
lite, and keeping pace with her movements. Without taking into considera- 
tion oscillations of the solid part of the earth which might possibly occnr in 
these circa mstancea, it is evident that there shonld be a general flow of the 
waters from west 10 east ; and though the current may be alternately re- 
versed in deep channels, the force propelling it in on eastern direction should 
always maintain the ascendency. A raet body of water, circulating around 
the earth from west to east, conid not fail to accelerate its rotary motion ; 
although the result would not be exhibited by tho forraulie of Laplace. The 
moon, in this case, would sustain a loss of momentum to a more considera- 
ble extent. It is well known that the attraction of mount^ns modifies the 
direction of terrestrial gravity in their vicinity ; and that a plumb-line on 
that part of the equator immediately west of the Andes would be slightly 
deflected to the east. In the case we have supposed, the direction of terres- ' 
td;il gravity would experience a similar deflexion at places in conjunction 
with the moon from the attraetion of the excess of waters which swelled be- 
hind her. Accordingly, the lunar orb would l>o drawn, not directly to the 
earth's centre, bvil always to a point a little westward of it, and a constant 
loss of motion would be an inevitable consequence. It would bo different 
if the earth could preserve an invariable form, for in that cose its attraction 
on a satellite being always directed to the centre, or alternately rtefiectcd east 
and west of that point, the toss and gain of motion should be evenly balanced 
' after one or many revolutions. Other investigations load to tho same con- 
clusion, A satellite revolving just beyond (he confines of onr atmosphera, 



u,i„K.,Got)^lc . 



I9S AWNDAt Of flCIBNTIFIC DIBOOTEET. 

vrtMild tdlenutelj acceleiata md retard the moveoientB of one mon diataBt ; 
and plijsical estnatomj shows, that, in ouc .plaaetary Byetenui b, like period- 
icit; re»aUB from the iDequalily of the timei in which the several planeta 
perform their reTolntiom. But, as the tide-wavo rolli around the darlh with 
the BBme mean angular velocity as the moon, their matua] action will not 
exhibit the periodicity vhich cbBraclerU«a plaseiiu? diatarlAncu. In the 
amijtical solution of this problem, the eqnation depending on the difiier- 
«nee of motion of the moon and the tide-waTe would acquire by integration 
' a dirisor infinitely small ; and this proves its secnlar character. If Laplnm 
finds no such divisors, it is because all the modifications in the action of the 
moon on (he wateni of the ocean are not embraced in his investigations on 
the subject. Leaving the supposed caae, we shall now pass to the actual 
condition of the agencies concerned in tidal j^nomena on our globe. At 
h«' present distance the revolntion of the moon occupies mora time than the 
eoitii's period of rotation ; and the tidal wave which has the greatest disturb- 
iBg influenoi being alwajs east of onr satellite, mnet' add to its velodiv, 
«^fle it retards that of the earth. We may remark, however, that the ad- 
ditional velocity imparted to the moon wontd give her a larger orbit, and in- 
crease the period of her revolution. Hence the orbital motion of the moon, 
OS well OS the rotaiy motion of the earth, sustain a loss depending on the 
difiereuce of the tidal force on opposite sides of oar globe, and bo very 
insignificant, that some millions of years would be required to cause a re- 
duction of one per cent, in the momenta of these vast bodies. 1 must, how- 
ever, question the lesults ofLaplace, who finds that the change in the 
length of the day has not amounted to the one hundredth part of a second 
daring the last 2,000 yeais. This condosion is based on a comparison of 
ancient and modem eclipses ; and the time of the earth's rotation is thus as- 
certained from the revolutiims of the moon, making corrections for the dis- 
tarbances operating on the latter body. But all the djaturbing jnfluencea 
have nut been yet taken into consideration ; and as the one noticed in the 
present artide operates on tha earth and moon, we cannot regard either of 
these bodies as an infoUibls r^roooiueler for measuring the vast egee of 
eternity. 

ON THE DIEECnON OF GEAVITT ON THE EAEtH'S SCKFACE. 
Professor Heuoessy, in a paper before the Britisli Association, Doblin, 
stated that for all practical purposes like direction of gravity was considered 
perpendicular to the earth's surface, and a similar assumption wna often 
made in writings claiming a high degree of scientific accuracy. This arose 
from defining the earth's surface as the sniface of equilibrium of the waters. 
If the earth were stripped of its fluid covering, llio irregnlar surface so laid 
bore would present considerable inequBlities. IFrom what is now known re- 
garding the depth of the ocean, the continents would appear as plateaus 
elevated above the oceanic depressions to an amount which, although small 
compared to the earth's radius, would be considerable when compsrcd to ita 
oatswetling at the eqnator, and its flattening towards the poles. The snr- 
face thos presented would be the true suriiKe of the earth, and would, uotte 
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perpendicular to giavitj. If a kind of mean Enrface be conceived interaect- 
injf Ihis, so as to leave cqaal volainca above of elevations, and of ileprBs- 
riona below it, it is not alloivable to assume that snch a surface is perpendic- 
ular to gravity. The mean anrface of llio solid crust of the earth wonld not 
be perpendicular lo gravity, if, after the process of solidificatioii had com- 
menced, any extensive changes in the distributioQ of matter in the earth's 
interior could take place. If tha fluid matter in BOlidifying underwent no 
change of volume, the forms of tlie strata of equal doosity within tlie earth 
■would be the same at every alago of its solid ifi cation. But if, as observa- 
tioD indicates, such fused matter, on passing to tbo solid crystulliuo statu, 
sbould diminish in volume, the pressure on the remaining strata of the fluid 
tvoulil be relieved, and they wonld tend to assume a greater ellipticity than 
they had when existing ander a greater pressore. The general result of thia 
action would manifestly be to produce a change in the direction of the at- 
traclive forces at the outer surface of the solid crust The direction of a 
plamb-line vronld be slightly altered eo as to slightly increase the apparent 
laitndeB of places over a zone intermediate between the equator and poles. 
— M. D' Abbadie stated several cases whidi be bad met with, where monu- 
ments existed wbich showed that (ho ditection of gravity, at some former 
period, most have been very different in relation to those particular portions 
of the earth from what it now was. — Other Members also noticed deviations 
of the pinmb-line from its normal position, and some of them which seemed 
to depend on (he season of the year. — The President, Dr. Robinson, stated 
that be was the first to diiect attention to those changes of level which de- 
pended on the season of the year. This lie was led to observe from the fact 
that the entire mass of rock and bill on which the Armagh Observatory was 
erected waa found to be slightly, bat to an astrOQomm- quite perceptibly, tilted 
or canted at one season to the east, at another, to the west. This he had at 
first attributed to die varying power of the sun's radiation to heat and ex- 
pand tbs rock throaghont the year ; but he since bad reason to attributo it 
tathof to the infiltration of water to the parts where tha clay, elate, and 
limestone rock met in their geological arrangement. The varying quanlity 
of this through the year he now believed exercised a powerful hydrostatic 
energia, by which the position of Ibo rock was slightly varied. 

ON THE EECENT DISCOVERIES EELATIVE TO H£AT. 
In (he wholo range of experimental science there is no fact more familiar, 
or longer known, than the development of Stat by friction. The most ig- 
norant savage is acquainted with it, — it was probably known to the first gen- 
eration of mankind. Yet, familiar as it is, tha science of which it is the germ 
dates back but a very few years. It wss known from tlie time of Black, 
that heat disappeared in producing certain changes of state in bodies, and 
re-eppenred when the order of those changes was reversed ; and that (he 
amount of heat, thus converted, had a given relation to the eS^ produced. 
In one of these changes — namely, evaporation — a defiiute mechanical force 
is developed, which is again absorbed when the vapor is restored by pressnre 
10 the liquid state. ItwM, tberefbi«, notaDnatarallacaiuectDre,lliat in all 
17 
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cues in which beat ia developed bj mechanical action, or met vtrta, a deS~ 
nita relation woald be found to sub&isl between the uinounC of the action 
and that of the beat developed or absorbed. This conjecture naa pat lo the 
test of expeiimcnt bj Mayer and Joate, in 1842, and waa verified b; the tb-. 
salt It was found that ieof and mec&i'u'ni/ pouvr were mvlntdl)/ conDtrtDie ; 
and that the relation between them was d^finitt, TT2 foot-poandt of motive 
power being eqoiralenl to a unit of heal — that is, la the amonnt of heat re- 
quisite lo raise a pound of water through one degree of Fahrenheit. The 
ei^icnce of Tbermodjnamics, based upon this fact, and i^)on a few other ob- 
Yioiia facts or aelf-evident principles, has grown up in the bonds of ClaasinB, 
Tltomson, and Rankine, into large proportions, and is each da; making fresh 
conqaests from the region of Ibo unknown. Thus &it tba science of heat 
is made to rest wholl; upon the facts of experiment, and is independent of 
any hypothesis respecting the melecttlar conadtntion of bodies. The djaam- 
ical theory of heat, however, has maCeriallj aided in establishing tme phys- 
ical conceptioits of tlie nature of heat. The old hTpothesis of valoric, as a 
BOparate sabetance, waa indeed tendered improbobte bj the expenmenu of 
Bnmford tud Davy, and by the reasonings of Young ; bat it ooatinaed to 
hold its ground, and is interwoven into the hnffuagt of science. It ia now 
dearly shown to be self -contradictory ; and to lead to the result that the 
amoanC of heat in tlie nniveree may ba indefinitely angmented. On the 
other hand, (he identificalion of radiant heat with light, and the eslablish- 
ment of the wave-theory, left little donbt that heat consisted in a vibralorg 
movemail either of tbo molocuies of bodies or of the ether witiiin tbem. 
Still, the relation of heal to bodies, and tho phenomena of conduction, indi- 
cate a mechanism of a more complicated kind than that of light, and leave 
ample room for furtbcr epecnlation. The only mechamcal hypothesis (so 
filr as I am aware} which ia consistent with the present state trf' oar knowl- 
edge of the phenomena of lieat, ia the theory of muUaUar lorticei of Mr. 
Bankine. In thia theory all t>odLea are supposed to consist of afomi, com- 
posed of nuclei aunounded witb elastic atmosplierei. The radiation of light 
and beat id a^ciibod to the transmission of oscillationa of the nuclei ; while 
theraiometric hecU is supposed to consist in circulating current* or vorticfi, 
amongBt the pfuticlos of their atmoapheres, whereby they land to recede from 
the nuclei, and to occupy a p-eater space. From this hypothesis Mr. Rankine 
has deduced al! the lawa of tliermo-dynamics, by the application of known 
mechanical principles. He has also, from the same principles, deduced rela- 
tions (which have been confirmed by experiment) between the pressure, den- 
sity and absolute tempenunre of elastic fluids, and between the pressure and 
temperature of ebullition of liquids. Tbo dynamical theoiyof heat ena- 
bles US to frame somo conjectures to acconnt for the continuance <d its sop- 
ply, and even to speculate as to its souroe. The beat of the sun is dissi- 
pated and lost by radiation ; and must be pri^ressively diminished imless 
its thonna] energy be supplied. According to the measurements of M. Pon- 
filet, the qusntity of heat given ont by the sun in a year is equal to tbat 
which would lie produced by the combuation of a stratum of coal aeven- 
tesa n^ea in thickness ; and if li>e aun's o^wa^ for beat be assumed equal 
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ta that of water, and the heat be (apposed to bo drawn nnifonnly from 

itt entire mags, its temperature would tben^bj tmdci^ a diminudou of 2' 
i- Fahr. annaall}'. On the other himd, tliore is a vast store of force in our 
ajKlem capable of conveixion into licat. If, as is indicated hj tho email deo- 
aity of the bod, and by other circumstaotes, that body bus not yet reached 
the condition of incorapreesilnlity, we have, in the fntnn) opproximiition of 
its parts, a fund of heat probaWy quite laijie enough to supply tlio wants of 
the buman family to tfaeendof itaeojoiim here. Itbnsbeoi calculated that 
an amount of condensation, which would diminiiih the diameter of dio sun 
by only the ten-lhousaodth part^ would Buffice to restore the heat emitted in 
SnOO years. Again, on our own earth, via viva is destroyed by friction in tha 
ebb and flowof every tide, and must therefore re appear lu Aeol. The amount 
of this mnst be cooaiderable, and should not be overlooked in any estima- 
tioii of the physical changes of our globe. According to the computation 
of Bessel, £6,000 cnbic miles of water flow in every six boors fhim one 
qntrter of the earth to another. Tha store of mechanical force is Ihni di- 
nditished, and the temperature of our globe augmented by every tide. W* 
do not possess tbe ilata which wonld enable ua to calculate tlie ma^itnde of 
these effects. All diat wa know with certainty is, that the raaUanl ^ect of 
all the thermal agencies to which the earth is exposed has andcigoDe no per* 
cepdble change with tbe historic period. We owe this fine deduction to Ar- 
ago. In order that the date palm should ripen its fruit, the mean tempera- 
ture of tha place must exceed 70" fahr. ; and, on the other hand, the vint 
cannot by cultivated sDccessfully when the temperatare is 72° or npwardt. 
Hence, the mean temperatare of any place at which these two plants floor- 
iahed and bote bnit mnst lie between these narrow limits, i, e. conld not dif- 
fer litiia 71° fahr. by more than a singile degroe. Now, from the Bible wa • 
leant Ihid boA plantt were nmu^nneousfy cnlliTated in the central valleys of 
Palestine in the time of Moses ; and its then temperature is thiu definitely 
AetemuDed. It is theaameat the present time; so that tbe mean tempera- 
Mre of thit portion of die globe baa not sensibly altered in the cotu«e irf 
thirty-three centtirie*. 

The fiitnre of physical science seems to lie in tbe path npon which three of 
die ablest British physi-.-ist; have >o boldly entered, and in which they have 
already n)ade such large advances I mny, therefore, be permitted briefly to 
touch npon the sacceseive steps in this lofly generalization, and to indicate 
the goal to which they tend. Jt has been long known, that many of the 
fbrcea of nature are related. Thus, hcit is produced by mec/ianicai iKtion, 
when that is applied in bringing t)ie atoms of bodies nearer by compression, 
M wlicn it is expended in friction. Heat is developed by tlcdi-idti/, when 
the free passage of the latter is impeded. It is produced whenever lijhi I'l 
oLaoibed ; and it is generated by cliciRind action. A lilto intercfLangeabilily 
probably exists among all the otiier forces of nature, altliough in many 
the relations have not been so long perceived, Tlios, tho development of 
electricity from chemical actioa dates from tlie observations of Galvani ; an4 
the production of magnetiBm by electticity from tlie discovery of Oersted. 
The next gn»t step was to perceive that the relation of the physical ibroN 
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was malaal ; uid that of any two, compared together, either ma; stand to 
the other in the relation of caase. With reapect to heat and mechanical 
force, this hoa been long known. When a bodv is co/nprastd bj mcchani- 
ctU force, it gives out lieat ; and, on the other hand, when it is hraied, it di- 
lates, and evolves power. The knowledge of the action of olcctricity in dis- 
solving the boods of chemical union followed close); upon that of (he in- 
verse phenomenon ; and the discoverj of dtctro-magnetiim bj Oersted was 
soon followed by that of magneio-eieclridli/ by Foisdaj. With reason, there- 
' (ore, it occurred to many minds that the relations of ttaj two of the forces 
' of nature were mutual — that that which is the cause, in one mode of inter- 
action, may beeome the ^/Ted, when the order of the phenomena is changed; 
— and that, therefore, in the words of Mr. Grove, one of the able expound- 
ers of these views, while they are " correlative," or reciprocally dcpetideot, 
"neither, token abstractly, can bo laid to bo the essential cause of the oth- 
ers." But a furlher step remained to be token. If these forces wera not 
only related, but mutually related, was it not probable that the relation was 
also a d^nite one 1 Thus, when heat ia developed by mechanical action, 
onght wo not to enpeet a ccrtaia definite proportion to sulisist between the 
interacting forces, so that if one were doubled or trebled in amount, the 
other should undergo a proportionate ehange ? This antieipationr it has 
Ven already stated, has been realized bj Mayer and Joule. The discovCFj 
of the mechanical equivalent of heat has been rapidly followed by that of 
other forces ; and we now know, not only that electrtcity, magnetism, and 
chemical action, in given quantities, wiQ produce each a, dffiaile amounl of 
mechanical work, but we know farther — chiefly through the labors of Mx. 
Joule — what that coladon is, or, in other words, tin mtciaaica2 equiaalait of 
• each farce. The tirst step in this important career of discovery — though 
long unporceived in its rolatioa to the rest — was, ondoubiedly, Faraday's 
great discovery of the definite chemical effect of the voltaic current. The 
last will probably be to reduce all these phenomena to modes of motion, and 
to apply to them the known principles of dynamics, in such a way as not 
only to express the laws of each bind of movement, as it is in itself, and also 
the connection and dependence of the different classes of the phenomena. 

A bold attempt at such a generalisation has been made by M. Helmhollz. 
The science of Thermodynamics starts from the principle, that perpetual 
motion ii impossQ)lf, or, in other words, that we cannot, by any comhination 
of natural bodies, produce force out of nothing In mechanical force, this 
principle is reducible lo the known law of the conaercation of cis i-jro; and 
M. Helmlioltz has accordingly endeavored to show that this law is main- 
tained in the interaction of oil iho natural forces ; while, at the same time, 
the nssnmption of its truth leods to some new consequences in physics, not 
yet experimentally confirmed. Expressed in its most general form, this 
principle osserta that the gain of vis vira dnring the motion of a system, is 
equal to the force comumed in producing it ; from wiiich it follows, that the 
sum of the vires viva, and of the existing forces, is constant. This prind- 
ple M. Helmholtz denominates the conteraition offeree. A very important 
consequence of its establishment must ba, that all the acliona of nature are 
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due to aCtractiTe ind npiilsiTe forces, wbon aMoMity is a fiinction of tbe 
diBtsnce — the coaserrUioTi of vii viva holding odIj for Euch toica. It is 
DBuallf mated, ia niecbs.Tucal wmb, that there !a a toss of vit vioa in the 
teUiaioa of iiul/utic bodiei, and ia/rirtion. This is tme \rilh regpect lo the 
Meti'an of nuusei, which fonng the gnbjcct of mechanical science a» at pres- 
ent limiKd ; bat it is not true in a larger eenee. In these, and snch-ltke 
eases, die moTement of masses is transformed into maiecular motion, and 
dms rft-appeus as heat, electricity, and cbemical action; and the amount 
of die transfbrnied action detioitely correspoDds to the mechanicBl force 
wliidi was appwentlj lost. In the cases just considered, mechanical action 
is converted iato molecular. Bat molecnlar actions of diHerent kinds are 
tliemselTea, in like manner, interchangeable. Tbos, when liffht is absorbed, 
tii$ vim is ^pucnllj lost ; but — not to spei^ of pheephorttcenct, in which 
Ae light obscvbed, or a portion of it, is again giren out — in all mdi cases 
heat and ehenical action are dereloped, and in amonni correspmiding 10 the 
Ion. Hence the appaient exceptions lo the prindplo are in reality conflr- 
Baliona of it ; and we leem tkat the quantity of tbree in nature is aa nn- 
change^la ai the qoaatity of matter. This, however, is not tme of the 
qnoDthy of attalt^ite fonx. It fbUows from Camot's law, that heat con be 
emreried in meciianical work only when it passeg from a wanner to a coldw 
body. But the radiation and condudion by which this is efi^ted tend to bring 
idwot aa tgailiiriam of taaperatun. and tkerefbre to unnihilaM mechanic*! 
tttee : and Aa mdm desiraction of energy is going forward in the other 
^ocesNi of natnre. Thas, it foLows firom the law of Camot, as Prof. 
Tlionuon baa dtown, ttiat the nairene tMid« to a state of etertwl rest ; and 
ttat its store of available force muet be at length exhausted. Mr. Bankine 
bas otMmpted, in another metikod, to comlnne the physical sciences into one 
Bystem, by distinguishing the properties wliich the vorions classes of physi- 
cal phenomena possess in common, and by taking for axioms propoaitianB 
idiich comprehend dieir laws. The piinciplee thus ohtoined ai« applicable 
to all physical change ; and they possess all the certainty of the facts from 
which they ore derived by indoction. The subject matter of the science so 
coiutitnied is energy, or the capacity to eDect changes ; and its (imdamental 
pFincipleB are, firat, that all kinds of energy and woik are homogeneous — or 
is odier wMds, dial any kind of energy may be made the means of performii^ 
any kind of work ; and, secondly, that the total energy of a substance can- 
not be altered by the mutual action of its parts. From these principles the 
anthor has deduced some very general laws of the Iraasforniation of eaergy, 
which inclnde the known relations of physical forces. — Dt. Loyd'e Addmt 
before theBritithAtsodatim, 1857. 

ON THE DEVELOPMENT OF HEAT IN ACrTATED WATEH. 
Mr. G. Bennie, in a commimication to the British Association on tiie 
above subject, stated that the sabject of the mechanical or dynamic force re- 
qnired to raise a given qnontiliiy of water one degree of Fahrenheit had 
long been the object of the research of philosophers, ever since Count Bum- 
ftrd, in his Mlelvatad e^>Briments on the ert^tioD of beat in bodnypiai 
17* 
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whan eatTonnded b; ice or water, proved the power required to raise one 
pound of water one degree, end which he valued at (ha djnunic cqaivaleut 
of 1,034 lbs. M. Moya voi the first who announced that lieat was evolved 
from agitated waler. The eecond was Mr. Joule, who nnnooTiced that heat 
was evolved bj water passing through naiTOw tubes, and by this method 
each degree of heat required for i:s evolution a mechanical force of 770 Ihs. 
Subsequently, in 1845 and 1847 he anived at a dynamical equivalent of 
772 lbs. Those Biperinionts bad since been confirmed by other philosophers 
on cho Continent. In the present paper, Mr. Rennie stated that his attaa- 
tion was called to the subject by observing the cvolulion of heat by the sea 
in a storm, by the heal from water running in sluices. He, therefore, pro. 
paied an apparatus similar to a patent chum, somewhat similar to thai 
adopted by Mr. Joule, bat on a large scale. In the first case, he experi- 
mented on fifty gallons, or 500 lbs. of water, inclosed in a cubical box, and 
driven by a steam engine iiistead of a weight falling from a given height, aa 
in Mr. Joule's experiment ; secondly, on a smaller scale, by ID Ihs. of water 
inclosed in a box. The large machine or chum was driven at a alow veloc- 
ity of eighty-eight evolutjons per minute, and the smaller machine at 
the rate of 232 evolutions per minnte, so that the boat ^ven off by tbe wa- 
ter in the large box waa only at the rate of three and a half degrees per 
hour, including the heal lost by radiation ; whereas the heal evolved by the 
ten gallons of water contained in the small box agitated at 332 evolutions 
was fifty-six degrees Fahrenheit per hour. Thus the temperature of the 
water in the large box was rused from sixty degrees to 144 degrees, and 
the temperature of the water in the small box to bailing pomt Aa an illus- 
tiation. an egg waa boiled hard in six minnles. The mechanical equivalent, 
in the first case, was found to approximate nearly to that of Mr. Joule, bnt 
in the latter case it was considerably above hia equivalent, arising, very 
probably, from the difficulty of measuring accurately the retarding forces. 



The following is an abstract of a paper read before the American As«>ci- 
ation for the piumotion of Science, on the above subject, by Piof. J. L. Come. 

A popidar opinion has long prevailed in England, and perhaps in other 
countries, that the sdmisiiion of the light of the sun to an ordinary fire tends 
to retard the process of combustion. In aome instances, the practice of 
placing screens before the fireplace, or of closing the shutters of the apart, 
ment, may be traced to the prevalent belief, ^lat the access of sunlight to 
the burning materials is unfiivorable to the continuance of tjie phenomenon 
of combustion. Most physical philosophers very naturnlly regard this opin- 
ion as a mere populnr prejudice ; probably originating in tlic well-known ap- 
parent dulling or obscuration of fiamea and of solid bodies in a state of ig- 
nidon, — whidi takes place when they are exposed to strong light. The 
flame of a jet of burning hydrogen is scarcely visible in the diffused light of 
a clear day ; that of an ordinary alcohol lamp is barely appreciable to the 
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eje when exposed to the direct sanshine ; while s portion of ignited cliar- 
cool, which gloVs in tlie dark, appears to bo extinguished when placed in 
the sunlight. These fomilior phenomena, attributable to well-established 
phjEico-phyeiological laws, seem to afford a much more rational explana- 
tion of the ori^n of the popular opinion, than to inppose it to bo lioscd 
npon accurate obscrrations relating to tlie actual rapidity of burning. 

In the j'Car 1B25, Dr. Thomas McKeever, of England, published a scries 
of oxperimonta in the Annals of Philasophj, which seemed to show that 
there is a real foundation for tho popular opinion, and that solar light docs 
actually retard tho process of combustion. These results were copied by 
tho contemporary seieutific journals, and were considered as proving bo- 
yond a doubt, that what had prBTionsly been esteemed a " vnlgar error," 
was, in reality, an ioitinctiro popular induction, ha^ed upon experience and 
obsefvation. Even Gmclin, in Iiis HandBooh of Chemiatn/, announces Dr. 
McKcerer's cooeluious, withoat expressing any misgivings in relation to 
tlieir accuracy. 

Tho important bearing which these reanlu seem to hare on the infiuenca 
of solar light On chemical processes, as well as on certun modem theories, in- 
duced Prolfassor Le Conte, dnring; tho months of May and Juno lost, to nn- 
dcrlale a series of experiments with tho view of testing tho validity of Dr. 
McKoover'a conclusions. In order to understand what follows, it is neces- 
sary lo Btato that Dr. McKcever made his experiments by determining the 
rate of burning of fapcrs and candles, vvhen the combustion took place al- 
ternately in a darkened room, and in the sunshine in tho open air. In every 
case he found the eombuslion was mora rapid in tho dark than in the Eun- 
shino; the eucess in tho former varying from five (b eleven per cent. Ho 
supposes this elfoct to bo owing to tho well-known influence of the solar rays 
on many chemical processes ; — in some iastances accelerating them, but in 
otheis retarding them. Under this point of view, the dioniad rayt may be 
supposed to exercise a deoxidizing power, which, to some extent, interferes 
with tho rapid oxidation of the combustible matter. In coufirmaljon of 
this opinion. Dr. McKeever mode an experiment which appeara to indicate 
that a taper bums more rapidly in tho red than in the violtt extremity of the 
solar spectmm. 

In attempting a repetition of tiiese experiments. Professor Lo Conto found 
it impossible to secure that freedom from agitation in the atmosphera which 
the investigation demanded, so long as he porsued Dr. McEcover's plan of 
exposing the burning body to the eunshino in the open air. There were, like- 
wise, other considerations which nrgod him fo modify tho method of invcs- 
tigalion ; and among others, it occurred (o him, that, as in Dr. McKeovcr'a 
eiporimenta, the tomperature of the air which supplied oaygon for combus- 
tion in tho sunshine, was about 12° above that in the darkened room, tho 
rarefaction produced l)y heat might exercise some influence in retarding tho 
rale of burning in the sunlight. He also desired to oxa^crato tho Gopposed 
iuSuODCOi by using a concentrated pencil of solar light instead of ordinary 

condactiiig hi* experiments Prof. Le .Conte endeavored to sMtuo two 
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I. AbAolBM calrnnem in the atmoBphere. 

S. ExpMtm of the fl&me to [ha inflnmce of intense aohz lif^t, without 
healing the snrraaiiiUTig ur. 

The first condition waa secured bf performing all of the experiments in a 
luge lecture room, irith all of die doora and windoirs closed. To secniD 
the second condition, he emplojcd a portion ot the upparatus belonging to 
> large solar midoecope, consiBing of the leBecting mirror, the condensing 
lens and tabe, together wilh the mechanical arrBogements for adjusting Che 
diiectjon <^ the light. As the condenGing lens was upwards of four inches 
in diameter, die intensitj' of the li^t could be increased nearly tenfold : eo 
Am its eSfeds oaj^t to be encnmoualj eiaggeFated. This arrangement cnt 
bff aU of the mfluence of exterior agitations of the atmoaphere ; while the 
t:oncentmted pencU of li^t, &iib thrown on the fiame, traversed it, as well 
a« the snTToiinding ur, withoQt imparting a sensible amount of heat lo Che 
latter. 

In his experiments. Prof. Le Conto used the best wax-candles. Bj al- 
lowing them M but a aoffleieat length Of tima to form a wall-defined cap 
fyr the raelt«d wax, and carefulljr turning tlte wi<^ so as to render them scdt 
•nnfflng, Ae comboition was found to go on with remattable nniibrmit]' in a 
ealm atmoaphae. Tbe rale of Imminji was deteonined in the following 
BUUiser : — A pottiOB of candle, three or four inches in length, was aecnred 
to tha bottom of OBB of tiie scale pans of a tall balance uid ignited ; after 
allowing it to burn fbr ten or fifteen minutss, so as to seeure a steady flame 
(tf ceoBtant aiie, it was ntarli/ bslanced by added w«|^ts to tbe opposita 
«cal&{>aa, allowiag a slight preponderance le the eandte-pan. In a short titoa 
the eqniiibriain was estaUisbed by the baming ot the candle i the predeo 
time Bt which the balance indicated a oondition of eqnilibiium was acamudy 
%oUd. Next, a givm weight, (say sixty or oat hundred grains, | wu with- 
drawn from the weight-pan, imd the time of restoring Ae eqnihbnum by the 
loss of weighC in the baming candle, was, in like manner, recorded. In this 
maimer, the rate of combustion was determined by observing the time occu- 
jued ia consuming a givtB weight of the burning matter. The arrangements 
describad above, enabled him to p^-fbrm incfa expeiiments alternately in the 
darkened room, and in the concentrated sunbeam, aithoul mevi^ any por- 
tion of the apfwrntus in the room, and under external condidons as nearly 
identical as conld be desired. Many prdiminaty experinents weie made for 
the purpose of testi:^ tbe delicacy of the airaf^ements, which very soon 
showed that no rdiable results conld be obtained unless the ur was calm, 
and alio, unless the candle was aUovred to bnni a tu^idmt length of liaie to 
establish Ttgalaritj in the process of combustion. The days selected for the 
experiments, were perfectly cfotiitfera. The state of the barometer and ther- 
mometer were carefully noted. The cone of sonli^t was so direct, that its 
lotper mai^in illnminaied the charred portion of the wick of the candle, 
vhUe the apptr bonndaiy of the pencil traversed d» flame near its apex. 

Under those circumstances. Prof. Le ConCe found Ae rate of combustion 
to be Eensibly the same in the dark and in the sunshine ; the slight veria- 
tioasnoteKcefadingdiclimilBof experiflieatalinaccntacies. Those n^atiTe 
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nenlta are considered more signiQcant, from the face that if light esercised 
the decided retarding inflnence on the rate of combostion which I>c. M'Kee- 
ver's experiments Eeemed to indicate, wo might reasonably anticipate a 
much more striking effect, wheS its intensity was increased tenfold by the 
action of a lens. Prof. Le Conte thinks that the rcsulw obtained by Dr. 
M'Kcevor were not produced by iho influence of solnr light, but by want of 
identity in the external conditions, and particularly by tbo higher lempera- 
tnrii of the air which supplied the combuslion in the sunshine, and the irreg- 
ular i^tatious to which it was subjected in hia mode of eiperiuienting. 
Praf. Le Oonto's own oxporimenta adbrd striking illuetratioD of the effects 
produced by comparatively slight alterations in the external conditions, on 
t)io rate of combustion. For, although be found the rate of bumipg to bo the 
same in die dark and in the sunshine, on any given day, yet it varied from 
day to day, according to the barometric pressom and temperature of tbo air. 
This fact led him to inveiitigate the probable effects of the tbrc« c:!tenial 
conditions which may be supposed to influence the process of combustion. 
These are, first, barometric pressure ; secant/, temperature of the air ; and 
Oiird, amount of aqacous vapor present. 

1. Inasmuch as an increose or diminntion of barometric presBuro, cceteris 
Junius, necessarily augments or lessens the density of the air, and conse- 
quently inflaencea the amonnt of oxygen contained in a given volume, we 
should a pn'ori expect that it must exercise a corresponding effect on the 
rate of combostion. But wc arc not left to mere conjecture on this point. 
The experiments of Sir Hnmpiiry Davy prove that combustion is accelerated 
in condensed, while it is retarded in rarefied air. But the most striking and 
aaiisfnctory experiment on the effects of condensed air in accelerating the 
process of burning, were those fiimiabed incidentally, by M. Triger, a 
French Civil Engineer, in Ihe year \Hl, during the operations necessary 
for working a bed of coal underlying the allnviura bordering the river Loire, 
in the Department of Main^et-Loira. In traversing an overlying stratum 
of quicksand from Gfly-nine to sixty-five and a half feet thick, he foond it 
requisite to devise soma means of excluding tbe semiflaid quicksand and 
water, which found their way nnder every arrangement analogoas to ordin- 
ary cofferdams, in such quantity as to defy all pumping operations intend- 
ed to keep them dry, For this piirposo, M. Triger employed hu^ sheet- 
iron cylinders, about 3-33 feet in interior diameter, securely closed nt the 
top, in which, — by means of a condensing pump incessantly worked by a 
sicam-cnginc, — air was condensed to an amount sufficient to counteract 
tlio external liydrostatic pressnre. The ingenious contrivance fully justified 
tlio expectations of tho engineer ; but tho workmen were thus compelled to 
lalKjr in nir condensed under a pressure of about three atmospheres. Among 
other curious rosdlts of this state of things noticed by M. Triger, were the 
remarkable etTocts of condensed air on combustion. Much annoyance was 
at first experienced from the rapid combustion of the candles; which was 
only obviated by substituting flax for cotton threads in tbe wicks. 

Uo the contrary, the observations of Ur. J. Mitchell, qnortermaster of 
krtillery of tbe En^^ish army, ai Bangalore, in India, prove conclusively 



ri,u,i„P-„, Google 



£02 ANNUAL OF BCIENTiyiC 

that the " fuses of sEiella " bnm more slowly at elemted ituions, irben tiw 
ucaosphere is mrefied. At nltitodea of 3,000, 6,500 and 7,300 fest, the ratts 
of burning were found to be reapecliTCly 10, 20 und 27 per cent, slower thaa 
at the artillery d4p6t. These facts "eoni to rendor it certain that any in- 
crease in the density of the air mnit accelerate combustioQ, while rare&u^tion 
miiat have an opposite ofFect. 

It has long been a matter of common obeerralion, that ordinnij wood- 
fi.'es bom more freely when the banHseter is high i bat, Mr. Marciu Bull 
knd others mamtain, that this nealt it not owing to the angmented den- 
lily of the air, bat to the greater xbynta of the almoaphere. The facta 
broogbt ibrward m this p^ier, are strongly opposed bi this explanation ; 
for, there an not the iH^test grounds for sof^iosing, that there was Ita than 
the ordiiurj' amoont of aqneoni vapor preseat in the condmsii^ cylinden 
of M. Triger ; or mart than the asnal quanti^ mixed with the air at the ele- 
vated natioai in India. On the conlni}', idijsiol oansideradoiu lead oi 
to pronely oppositt concinstons. 

2. In rtiatioH to the inflaence of the temperature of the air on the [ooceia 
of combnBtion, Professor Le Conte admitted that oar information was very 
meagre. He showed that the experimenta of Davy and others do not loDch 
the question, inatm«cb a« they do not refer to the effisct of temperature on 
the rate of burning. He contended, however, that to far as increase ti tem- 
peratnre influences the density of the air, it is snffldently evident, oirtcrM 
parent, that its effect mnst be equivalent to a diminution of barometric pres- 
sure, and consequently, most tend to retard combustion. In like manner, as- 
mming the temperatore of die flame to be cotkstant, it was shown diat die 
dian^t created by it must be diminished in a warm atmosphere, and there- 
by tend to retard the rate of bumii^ in hot weather. On ^ odier hand, an 
■ngmentatiou (rf tempentuie might tend to aecelenUe the combustion by fa- 
toring the liqne&ction of tlw wax, and fodKtMii^ the oxidation of tbe 
combustible matter. Tlie la«t tiro eSbcto were ooi^deied compantively 
iiuigniflcut ; and hcbce ibt condusion was drawn, Aat the piinripal in- 
flitenee which tempertMare exodses on the rate of combustion is connected 
with ite eSscti on the density of die air; and tiuU, cousequendy, an increaae 
of temperature should, cofma paribta, retard the process. 

3. In relation to the influence of the hygrometric condition of the air on 
combustion. 

Sir Humphry Davy found that "a very large quantity" nfsltam was re- 
quired to prevent sulphur thim bnming ; that an cxploaiie mixture of oxy- 
^n and hydrogen, when mixed with five times its volume of steam, still ex- 
ploded by the electric spariL ; and that a mixture of air and cattmrtttcd 
hydrogen ga^, required " a ihi-d of steam to prevent its cxploaion, whereas 
one fifth of azote produced iho effect." Under any poirtt of view, il is ob- 
Tions, that the presence of aqoeons vapor can only teiid to reioni tbe process 
of combustion, i^'rit, bccaose it diminishes the amount of oxygen iongiven 
volome of air, and Mecendlg, because an admixture of any iuoctire ga« tends 
to extinguish the buming body, as is abnndandy proved by tiie experiments 
of Sir H. Davy and othoa. When vapor is present in large qnantitiea. 
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tiiere can be no donht of its controlling agency on rombnslion. This is il- 
InsCr&ted hy tlie succeeiirul appUL-ution of the plun proposed bj M. Dtijaidin 
of Lille, in 1837, for extingnisbing fires occurring in iteam-ehips, bj per- 
mitting the steam from the boilers to escape into the apartment in vhicb the 
combustion originates, Bnt experiments are still wanting, for determining 
its influence on the rale of buniiag, when existing in the small quantities in 
which it is usuallj associated witli the atmosphere. The experimental re- 
searches of Mr. David Waldie, in relation to the mixture of various gases 
with air, led him to flio general law, that, " Of incorobuBtibie gases which re- 
main undccomposed, the power of preventing combuEtJon is in the order of 
their densitj; " and fliat, " This eficct of densitr in cooling the flame de- 
pends on die excessive diff'^ion of the flame in the denser gas.'' Under or- 
dinary circumstances, the density of the oqueons vapor existing in the air is 
comparatively tmatl, so that, according to Mr. Waldie'B law, its influence 
on combustion ought not to be very striking. 

Having illostrated tbo inflnence of these l}irc« external conditions, Pio- 
fbsaor La Conte next proceeded to investigate whether these were adequate 
to explun the varialdons in the rates of burning as indicated by observation. 
The observations requisite for testing the effects of aqaeoua vapor wers 
wanting; hut the effects of barometric pressure and temperature, were sub- 
jected to a quantitative test, on the assumption that the rapidity of combos- 
tion varies directly as the density of tiio air. By the application of a ma- 
thetaalieal formula, he was enabled to apply this test to his own experi- 
ments." The ratios between the rates of combustion, were thna compared 
with the ratios between the corresponding densities of the air uodcr difl^rcnt 
circumstances. The gennrat reeolt of this comparison was, that the varia- 
tions in (he density of the ur are not adeqaato to explain the whole of the 
differences in the rates of bnming ; they explain the greater part of these 
differences, but there is a small per centage of excess in the rates of combns- 
tion, which he thinks attrjbuuble to the influence of aqueous vapor, and per- 
haps other causes not- yet considered. 

In the present stage of the investigation. Professor Le Conte thinks that 
two deductions are warranted. 1. That solar light does not seem to exercise 
any sonaiblo inflocnco on the process of combustion, i. That variation in 
the density of the air does exercise a very decided influence on the rapiditf 
of the process : the rate of burning increasing with every increment of den- 
sit}', and vice versa : but the exact ratio between them remains to be de- 
termined. 

OK THE KAXURE Of HEAT. 
At the recent meeting of the Qerman Association fbr the Promotion of 
Science, Baron Banmgartner discussed the alteration of some Amdamental 
ideas concerning the nature of heat, which woa14 probably take place in con- 
sequence of recent researches. About half a century ago, every series of sim- 
ilar phenomena was explained by flie hypothesis of a special impondeinble 
fluid. The nndnlatoiy theory of light led the way in the opposition to tbti 
paterialistie xeadsnaj, and the devciopmvat of the nuduUtory tbe^ty oflbia 
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remarkable aimlogiea with ths progress of the Copornican sjatem. Ths 
Ihuory of heat has now arrived at the oamo stage as lind the theory of li^lit 
when Young mude liis appearance in the seienlific world. Bacon's striking 
axiuia, " Wliat is heat for sensation is motion taken under an objective point 
of view;" with the results of Itumford and Dav;, caused doubts as to the 
existence of a calorific matter; tlio precise exposition of a possible transmu- 
tation of moving into molecular forte completely ovcrllirow tho old theory. 
Radiating heat, objectively identical to luminous mjs, is Ibe thcmiic phe- 
nomenon in its abstract form ; luminous ether must tliercforo bo considered 
the maicria! subatratura of these phenomena. The explanation of the phe- 
nomena of iransmiticd or conducted beat is connected with some more dif- 
ficulties, but may be made more easy by the following considerations. A 
ray falling on a material medium is partly reflected ; at the same lime three 
different efFeela may lake place — viz,, a. the ray passes throngh the me- 
dtam, without producing any change in it ; b. tho ciher contained in the 
medium is set in motion, the body is heated, or, as it is (although improp- 
erly) said, " it absorbs heat ; " (it is the abaorbcd heat which elevates the 
temperatnro of the body, and we use this expression, because a body en- 
dowed with sensitive fuc ally perceives the sensation of heat- 
determined generally, not by the qaantiiy of motion, wliich c 
quantity of heat, but by the celerity of tho particles passing through tho 
position of rest ;) c. the passage of the ray is attended by the excitation of 
heat. Calorie capacity is the faculty to receive a certain quantity of lir- 
ing power. Heat expands bodies, and this expansion Is assumed as the 
measaro of temperature. This effect, however, is not the immediate result 
irf tho oacillatory movement ; a portion of it, proportional to the living 
power of the oscillation, is changed into operative power, which is the im- 
mediate consequence of expansion. This process may be slill better imdcr- 
slood by the action of an electric current moning along a conducting wiic, 
and converting itself into heat by contriving to overcome an obstacle. A 
similur process takes place wilh regard to caloric capacity whenever tho 
volume of any body undergoes any change. A body lias more capacity for 
heat (to tiso the slill prevailing expression) whilst its volume is variable, 
than nnder.a constant pressure, because a portion of tho heat which it as- 
lumes is converted into operative power. 

ON THE SPHEEOIDAL STATE OF LIQUIDS. 

Wifli respect to tho cause of the singular phenomena, known as tho sphe- 
roidal stale of liquids, differences of opinion slill exist among men of science. 
The appearance of (he drop on the heoted surface suggests the idea that tbp 
liquid and melal are not in contact with each other ; such a breach of con- 
tact, however, has been denied, and to determine this point, Po^endorff 
devised the following ingenious experiment : — 

Let a 5 be a section of the "basin, rf that of the drop ; into diet a plBlini2m 
wire descend, which is tinited with the negative pole, p, of n small galvanic 
battery ; a second platinum wire, m n, communicates with Ibe positive pole 
t^the batteiy, and is placed in contact with tho metallic basin, a b. Into the 
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ciirnit tboi formed la intnidiiced b galraoometcT, g, coneiEting of n magnetic 
needle, wliich swings freely within a coi! of covered copper irire : the passage 
ff of on tlectric ciurenl lliroufth the coil 

beiog, as is well known, rendered man- 
ifeat by the deflection of the needle. 
Let the drop, d, be rendered a good 
conductor of electricilj, by slightly 
acidulating It; if it were in contact 
with the basin, the circuit woald at 
^^^— _ no place be interrupted ; ihe cnnent 

^^^^ CT*^ -4^ would pom without hindraoct from ■ 

\ to the basin, tbraiee through the drop 

I ^ to the platinum wire, e, and tbence 

I diroi^ih the gslTanomeier i 

f the battery. In iu 
t would deflect the i 

', and thtu 0rt 
■ presence. 

when (he basin ii 
heated, and Ae drop has assumed the spheroidal state, t 
and this certainly indicates the existence of an intemil which inlermpts the 
drcuit between die basin and the drop. Let the lamp which heats the 
basin be now remoTed ; after a time tlie drop sinks, cornea into contact with 
' tbe tiasio, and at that instant the needle of the galvanometer flies aside, thiu 
demonstrating tbe passage of the current." 

IKFLUENCS OF TBUFSRATCSE OS CAPILLABT ATTRACTIOII. 
iBuance of lempenture on cajnllarity, considered nuU by eome no- 
is still real. Lalande was the first to announce it, ITGS ; be sliowed 
that water did not stand as high when it was hot, or when the tube had been 
heated before making the experiment. Laplace and Poisson deduced from 
it that tbe height had some relation to t)ie density of the liquid. Many em- 
inent physicists have trealed of thia question, and from their results a wide 
divergence has been broaght about between mathematical theory and ex- 
periment, and a complete separation of tbe pheooiDeua of ascenwon and de- 
preesion. All these questions have been taken np fh)m their fonndation and 
cMlaitely resolved by the laborious researches of M. Wolf, Professor of 
Physics at the Lyceom of Strasburg, which have been continued tliroi^h 
Boveral yeara. The following are the facu airived at ; — 

I. The elevation of the same liquid in capillary tubes depends, other 
things equal, on the nature of the tabs. 

3. In the same tube, at different temperatures, the height to which a liquid 
rises is in the compound proportion of the density and the cnrA-atura of the 
meniscus ; (his diminishes as the temperature increasesp and becomes null 
at some specific temperature beyond which, tbe action is the revetao. The 
law of variaHon of pressure with the tamperalare for liquids which do not 
wet tbe glass, tliai connects with the law of diminution of capillaiy ele*»- 
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tion, and becomes a consaqnonw of it. For if, at a given temperature, a 
liquid cca»ea lo wet tlie glass, bcjonJ tliis tempctature the liquid takes a 
convex surfuro and dcpresaes itself; whence it follows, dint liijuids like 
niercary not wetting the glass at the ordinary temperature, eati wet it at a 
temperature quite low, and ao present under tlie action of cold the same 
series of phenomena whicli either presents under tliat of heal. 

ON THE UEAT-CONDUCTING FOWEE OF MEKCUHT. 
At tlio recent meeting of the German Association for tiie promotion of td- 
ence. Prof. Franfcenheim read a paper "On the Heut-con ducting Power of 
Mercurj." The investigations of Fourier and Poiason detennined the relalion 
bctweeD the phenomena of conduction and those of radiation, the last mnde 
uniform by the use of varnishes. Mercury was enclosed in iron tubes, and 
tliermometers, wrapped in thin membranes, plunged into tJicm, the mobility 
of the mercury having been previously diminished by its amalgomnlion with 
small quantities of zinc. A constant temperature conld bo maintained only 
after a few hoars' wuting, Pmf Fmnkenheim found that mercury ranked 
high among the best metallic conductors, both of heat and electricity. The 
theoretical views, founded on the lately prevailing supposition that liquid 
substances possess very little, if any, conductive power, net on an erroneous 
argument, attaching excessive importance to the slate of aggregation. Ac- 
coniing to Prof Frankcnheim'a definition, elastiiily in Eolid and in liquid 
bodies has this dilfereneo ; that in the latter the particles moy undergo rota- 
tion without giving rise to the manifcslaiion of any force, wliile in the former, 
rotation ami manifestation of foice sro essentially connected. 

ON TBF, INFLtFENCE OF UETALS ON BADIAKT BEAT. 

The resnlts of a recent investigation on this snbjcel, by Prof. H. Knob- 
Innch, of Halle, may bo stated to be as follows : 

1. Metals, as gold, silver, and platinum, when in tliin layers, are to be 
regarded as dinthermanoua bodies, which permit a portion of the culotific 
rays lo pass through them; which portion naturally becomes less as the 
thickness of the layer increases. 

In thus transmiitin;; the calorific mys, certain metals, as gold and eilter, 
exercise an elective absorption, siniilor to that of colored transparent bodies 
upon light. Others, on the contrary, like platinum, act in the same manner 
upoa all rays, and are therefore to bo regarded as analogous lo colorless 
bodies in the case of light. 

2, In the case of diffuse reflcclion, also, certain metals, such us gold, 
silver, iDcrcury, copper and brass, similar to colored aiid opaque bodies as 
n;gards light, exercise an elective absorption upon the calorific rays, in con- 
sequence of which the properties of the latter are altered. Others, on the 
contrary, for example, platinum, iron, tin, zinc, lead, alloy of lead, and tin, 
Gertnou silver, reflect all kinds of calorific rays in the same proportion, ex- 
actly as colorless opaque bodies do with r^ard to light. 

The properties which distingaish calorific rajs reflected &om metals, from 
anreflected heat, are so for dependent on the source of heat, that differences. 
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for example, which oxhibit tliemselres in a EtiitiDg; manner when soLar heat 
is mode uso of. aro diminished in tho ease of a Loeatelli lunp, and com- 
pletely disappear when tho source or heat ia a melallie cylinder not hoat«d to 
redness. 

The anrfaee has the power either of causing tho differences to appear in 
their maximnm degree, or lo disappear lolaily, according as the surface 
produces a diffuse or a regular reflection. 

The same is trao of the change of the angle of incidence. In tho case of 
a rough metallic surface, as the angle of tho rajs with, tha surface dimin- 
ishes, the rcSaction passes gradualtj from the diSiiso to the r^ular, and at 
the some time the diflerences between the reflected and nnreflecled heat 
also groduall; becomes less, until finally both have exactly the same charac- 
ter. — Poggaidorff'a AnTialen, vol. d., 1B57. 

GAUNTLErrS I1IPE0VEMENT3 IM THEEUOMETRIC APPABATDa. 

When it is considered of what immense value to mankind the great prin- 
ciple of heat has become in the present day, and how extensively that pris- 
dplo ia applied in almost every branch of manofiLcturing indnstij, it ia sin- 
gular that hithertonoinstniment of any practical utility has been devised to 
meosnra its intensity {beyond the liout of the ordinary mercoiial Ihermome- 
tfr), and to le^ster its variations. 

A thermometer recently patented by Mr. W. H. Ganntlolt, an iron master 
of England, is coDstmctcd with a view to meet this deficiency,, and to sup- 
ply a want which has been long felt by iron masters and others engaged ia 
maunfacturing operations. Since the discovery made in the year ISIQ, that 
by beating tho air forced into the blast fnrtmce, a considerable saving of fnel 
could be effected in the smelting of minerals, the use of the hot blast has 
beoomo almost UDiversal; but it does not appear that, up to the present 
time, any reliable means has been employed to indicato and rcguterthe tem- 
perature of tho air admitted into the furnace — b matter which is possiUy 
of more importance io the economical production of metal ^an ia generally 
supposed. 

Tho principal feature in this pyrometer, and that which couatitutes its 
chief valac. ia its capability of being used under pressure, as in a ateom 
boiler, gasworks, hot-air OTcDS, or any confined medium whcrc it would be 
impossible to apply tho ordinary thermometer, as the sensitive part of tliii 
instrument, which is acted upon by tho lieat, does not require to he with- 
drawn, bat communicates the result to tho needle, wliich is exposed to view 
on the dial plate, and mores on the slightost variation of temperature. 

In the construction of this instrument tho well-known principle of the ex- 
pansion of mclals, as well as most other Fubstanccs by lieat, bos boon 
adopted. This principle has been brought into action in a very simple 
manner as follows : Ta-o tabes or rods of diflei;ent metals, which expand at 
different ratios when affected by heat, aro firmly attached to each other at 
one end ; the other end of those are Xetx. free, but connected by toothed gear- 
ing in the following manner : To the end of one tube is fixed a graduated 
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dial pl*M, on the axis of which ii pUrod ■ pointer and piniim. To the end 

oTtiio oChcT tnbo is txaLa toothed lact, which cOmmaoicUci motion to the 
pinion. Haiic«, when, tbo tsmperatore I'anea, the tabca will vuy ip tJicir 
expniiEiion and contraction, ond the pointer will indicale on tho dial the 
temperature for the time being to which the theimomslric appanitaa has 
been aobjcrtcd. 

The advantage of the ioBtmrnent consists in its capabililj of indicating 
degrees of heat beyond the limils of the ordinary mercuir thcnnometer. iu 
power being onlj- limited b; a temp«Btaie so high na to cause the metals of 
which it is composed lo lose their rigidity. Ita idTantage also consist! in 
the heat acting diiectljr upon the senaiiiTa part <^ the iostrainent, do inter- 
vening salwCance anch as glass being made nsc of, as in the case <rf the nier- 
cnry thermometer, unfitting chat instraaieDC to be applied to high tempe- 
mtaTO from the danger of its being descrojed by reason of the ^ass tabe 
flying to pieces. 

These pyrometeia hare been ia use for some months past at several iroD' 
worki is tlia n(HlL of EogliBd, and wo nndeistaiid have been very Inghly 
^tproved of 

OS THE EFFECTS OP HEAT ON THE COLOB OF DISSOLVED SALTS. 

Dr. Gladstone, in a paper before the BriiiBli Association, Dnblin, Btfltefl 
that if a colored salt be dissolved in water, hsating the Bolntion docs not 
usually affect the color of it. In not a few cases, however, the oolor is ren- 
dered more intense, and altered somewhat ia its character. Among tho ex- 
amples meutioned were (erricyanide of potassium, meconato of iron, 
chloride and bromide of palladium. In other cases, heating tho solution 
prodnces apparently a total change of color; for instance, chloride of copper 
passes when healed from blue to green; chloride of niclicl from a blnish to a 
yellowish green ; aulphoeynnide of cobalt,'Dr chloride of cobalt dissolved in 
aqueons alcohol, &om s pale red to a deep blnish purple. In all these in- 
stances heat causes the absorption of a larger quantitj of rays by the solu- 
tion ; bat this appears to depend sometimes npon some purely physical 
cause, at other times upon some chemical change. With ferricyanide of 
potassium, and Gimilar salts, a certain thickness of the healed solntjon pro- 
duces precisely tho anmo effect on the spectrum a.i nn incrensed tliickncss of 
tho same sojalion when cold. With chloride of copper, and similar salts, 
the somewhat dilute solution when heated, produces tho same effect on tho 
spcctnim as the same solution when concentrated and cold, — these salts 
being all of that chniaetet which is altered in color by the addition of water. 

ON THE SOLIDIFICATION OF FLUIDS: 
In a paper on the above subjeet, submitted to the British Assodetion, 
Dublin, by Prof, Hennessy, tho views put forward were deduced from some 
propositions in the domical theory of heat contained in ttw wiitings of 
Prof. W. Thomson and Prof. Clausius. The general result arrived at re- 
garding tfie influonce of pressnn on a fluid so circomttanced as lo loss no 
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port of the heat acqatred hj condeosatioa would be, that so long as tha 
matter coQlinucd in s fluid condition, tlie resistance to compreE^ion from 
this cause wonld be very small. If, however, the fluid were on tlie point of 
changing ita etulc to tliat of solidity, the cfloct of the latent heal of fusion 
wliiirh by hypothesis could not he emitted, would interpoi^o a resistance of 
jircat ni^^itude rompnred to ihut resulting from litmple compression. The 
fused matter of whicii the interior of the earth most probably consists, would 
bo under conditions similar to tho?o mentioned, from the slow condQccini; 
power of the materials eomposing the earth, and from the prej^sure of all the 
outermost etrata of equilibrium of the fluid upon those near the centre, and 
thus the inflneoce of pressure in promoiing solidification would be less than 
at its suifiice. 

ON SIMULTANEOUS ISOTHEEMAL LINES. 

Profiissor Hcnneasy, in a paper before tho Britis 
meelJng pn the above subject, called attention to tl 
the simultaneous distribution of temperature. The 
and in general almost all the daily perturbations of the atmosphere, depend- 
ing much more on simultaneous conditions of temperature in difTerenC plan^ 
than on the mean amount, over long periods, it would be desirable to at- 
tempt to trace the former class of lines when we attempt to obtain a complete 
connection between the different classes of atmospheric phenomena. If 
tamperainro were recorded at eveiy station on tho snrfaco of the earth at tho 
mean time corresponding to any given meridian, then a lino traversing the 
places where such temperature were found to be equal, would bo a simnlia- 
neoas isotiiermol line. Tho forms of such lines would manifestly depend on 
Che diurnal range of temperature at the several stations, as well as the seve- 
ral physical conditions inSnencing mean temperatuie. If the earth were 
. absolutely at rest, and stripped of iu fluid coverings, these lines would be 
circles, having their planes perpendicular to a line joining the centres of the 
earth and ann. This would be nearly the case in a body turning very 
■lowly on ils axis, like our ealellite. in which Prof. Hcnnessy anticipated 
tlint observations would ultimately show a great diminution of heat radiated 
from tho edges compared to the centre. With a more rapid motion of rota- 
tion, as in the coso of the earth, the isothcrmals would bo elongated in a 
direction parallel to that of the rotation. On introducing the inftuenco of all 
the actual motions of tho earth, and of tho emissive and absorbing powers of 
the atmosphere, tho ground, and the sea, tho forma of iheso lines would ho ' 
considerably modified. The forme of these lines on tho land and sea would 
necessarily differ, and might bo expected to present some important relotions 
to tlio diroc^ons of land and sea breezes. It appears, in general, fiir more 
probable that a knowledge of the contemporaneous conditions of tempe- 
ratnro at diffcront places would assist in pointing to a connection between 
these phenomena and atmospheric perturhnlions rather than a knowledge 
of mean temperature. Atmospheric currenlB, whether vertical or parallel to 
the earth's surface, depend upon contemporaneous difibrencei of tempera>- 
14" 
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tnie. A nmilar lemaik might be applied to man7 other importttnt Mmos- 
pli«r!c phonomena, and these lints would also Ecrvo to indicat« more clearly. 
Or to leaaan the poaeibility of the lupposod connection becwMa lecreslriiU 
mBgnetiim and teireeu'ial tempeiscure. 

RECENT DISCOTEEIBS IN BELATIOIT TO UQBT. 

The most importiinC of the r 
been those mode by M. Jamin. 
fiom tronfiparent bodies, in their action on light, in this, that plane-polarized 
li);ht rtflecled from their inrfaces bccamo tUipticalls polarized; and the 
phenomenon ia esplained on the principles of the wave-theory, by the US- 
sumption that the vibration of tlic ether undergoes a change of phase at the 
instant of reSection, the mnount of which i^ dependent on it£ durcction and 
on the angle of incidence. This supposed distinction, however, wag soon 
foand not to be absolute. Mr. Aiiy showed that diamond reflected light in a 
manner eimiiar to metals ; and Mr. Dale and Professor Powell esteudcd the 
property to all bodies having a high refractive power. But it was not until 
latelj, that M. Jamin proved that there is no distindioit in this reepect 
between transparent and metallic bodies; that all bodies transform plane- 
polarized into cUiptically-polarized liglit, and impress a change of phase at 
tlie moment of reflection. Prof Ilaughton has followed Dp the researches 
of M. Jamin, and established the existence of circvlarlii-poiarized light by 
nflnction from transparent surfaces. 

The lieorctical investigations connected with this sobjoct afford a remark- 
able illastration of one of those impediments to the progress of Natutiil 
Philo-ophy, which Bacon has put in tho foremost place among Itis examples 
of tho Idola, I mean the tendencj: of the liuman mind to suppose a greater 
simplicity and uniformity in nature thun exists there. The phenomena of 
polarization compel us to admit that the sensible laminous vibrations are 
tranieerial, or in the plane of the wave itself; and it was naturally supposed 
by Fresnei, and aflcr him by M^CuU^h and Nenmanu, either that no normal 
vibrations were propagated, or that, if they were, they had no relation to the 
phenomena of light. We now learn that it is by them that the phase is 
DiodiQed in the act of reflection ; and that, consequently, no dynamical 
theory which neglects them, or sets them aside, can be complete. 

Attention has been lately recalled to a fundamental positioa of the wave- 
theory of light, respecting which opposite assumptions have been made. The 
- vibrations of a polarized ray are all parallaL to a fixed direction in the plane 
of the wave ; but that direction may be either parallel or perpendicular to the 
plane of polarization. In the original theory of Preenei, the latter was 
assumed to be the fact ; and in this assumption Fresnel has been followed by 
Cancliy. In the modilied theories of M'Cutlagh and Neumann, on the 
other hand, the vibrations are supposed to bo parallel lo tho plane of polari- 
zation. This opposition of the two theories was componsatod, as respects 
(he results, by other differences in their hypothetical principles; and both 
which observation has verified. There seemed. 
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tfierefore, to be HO means left to the theorist to decide between tbete conflict- 
ing hypothtBoa, until Prof. Stokes re«ntly, in sppljingthodynimicKl theoiy 
of light to otlier claases of phciiomeiia, foand one in wtiich the effacta ihould 
differ on the two aasnmptlons. When the light is transmitted through s fine 
grating, it ia turned aside, or diffracted, according to laws which tha wbto- 
thcorj has explained. Now, Prof. Slotces has ahowo tliat, when the incident 
light ia polarized, (he plane ofribrallon of the diffiwSed ray rauat diff^ from 
that of tlie incident, the two planes being connected bj b rerj simple rela- 
tion. It onl; remained, therefore, for observation to determine whether the 
planet of polarization of the incident and refracted rajs were simitarly re- 
lated or not. The experiment was imdertaken bj Prof. Stokes Mmself, and 
he has inferred from it that tho original hypothesis of Fiesnel is the tme one. 
But, as an opposite result has been obtained by M. Holtzmann, on repeating 
the experiment, tho question must be regarded as still imdetermined. 

The difference in tba experimental results is ascribed by Pcof. Stoket tn 
the diSerenco in the nature of the gratings employed by himself and by dte 
German experimentalist, the snbstanee of the difi^itcting body being sap- 
posed to exert an effect upon Ihe polarization of the light, which is diflTraded 
by it nnder a great obliquity. I leam from Prof. Stokes Ast ho proposed to 
resume the experimental Inquiry, and to test this snpposition by employii^ 
gratings of various substances. If (he conjecture shoald prove to he well 
founded, it will greatly complicate the dynamical theory raT light In the 
moan time the hypothesis is one of importance in itself, and deserves to be 
verified or diaproved by independent means. I would ventore to suggeit 
that it may be effectively tested by means of the beaatifal Interjiraict-re/rae- 
Iet of K. Jamin, which the inventor has alrcndy applied to stndy the e^cla 
upon light produced by grazing a plate of eny lolnble mbatance inclosed in 
a fluid. It is well known that tho refractive index of bodies increases with 
their density ; and the theory of emission has even expiesaed the law of 
their mutual dependence. That theory, it is true, is now completely over- 
thrown by the decisive txpsrimenluin crucit of M.M. Fiiean and Foncanlt 
It was, thorefoie, probable, b priori, that dua law — die only one pecaliar to 
the theory — should be fonnd wanting. Its truth has recently been put (o 
an oxperimental teat by M. Jamin. Water, it is known, has its maximum 
of density at about 40° of Fahrenheit ; and accordingly, if Kewlon'a law were 
true, its refractive index ahould also have a maximum valne at Che same 
icmperatare. This has been disproved by M. Jamin, by observing the inter- 
ference of two rays, one of which has passed through air, and the other 
tlirongh water; and Chns the lost conclnaion of the cmlsiion-thcory has been 
set aside. — Prtiident'i Address, British Asioeiation, 1857. 

EXTERIHE^S ON THE ACTISIC POWER OF THE SDH. 

The following acconnt of experiments mode by Mr. J. J. WaCerston, at 
Bombay, on tlic limit of the photographic power of the sun's direct light, 
have recently been commamcacod to the Astronomical Society, G. B. They 
vuift iDftde with the view of obtuuins data in an inqniiy as to tiA nogaihility 
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liameter of ths san to a veiy minate fraction of a second, 
bj combiniDgphotography with the principle of ihe electric telogmph; the 
first being employed to measure the element epace, the latter the element 
lime. The result is, that about one twcntf-tlioiisimclth of a second is ^uf- 
Acient exposure to the direct light of the sun to obtain a distinct mark on a 
senshive collodion plate, when developed by the usual proeeGses. 

A circular wooden diac, nineteen inches diameter and half-an-jnch thick, 
was moanted on an iron axis, so lha.t it revolved easily by an impulse given 
by pressing the finger with a jeik on the outer edge. 

About half-ao-inch from the rim there was a circular aperture balf-an-inch 
diimieter, at the back of which the black paper was pasted. This paperwas 
perforated by a needle, leaving a hole one-sixtieth of an inch diameter. 
It WBB found that the utmost velodty that could be given to the dise was five 
revolutions in a second ; and aiier four seconds, it was reduced to three igto- 
lutions per second. At each revolution the Space described by the hols waa, 
about fifty inches. 

The revolving disc wag plawd behind tho folding doors of a darkened 
chamber, so that when one wing was opened to the extent of a few inches, 
die sun's light struck the disc at the lower part of its revolution. Having 
made the preliminary arrangemenls, the observation was as foUon-s : — 

First, the maximum rotatory motion was given to the disc. A prepared 
sensitive plate waa held close behind the disc (about a quarter of an inch 
from it), at the part where the sunshine struck. This plate was kept slowly 
moving in the direction of the radius of tho disc. An assistant quickly 
opened and shut the door, allowing the sunshine to act for about a second. 
The latent image on the plate being developed, was fonnd to consist of fonr 
or five concentric linos. This was repealed several limes with difffcrent 

Taking the velocity of the aperture to be 1 50 inches per second, which is 
certainly under tho mark, and the breadth of the holo onC'Sixtieth of an 
inch, the duration of the sun's full action on any one point must have been 
■bout one-nine- thousand th of a second. 

The photographic process employed was as foltovra : — 

" Albumen on glass iodized by tioetore of iodine, twenty grains to one 
ounce of spirit. 

" Tho silver bath, fifty grains nitrate of silver to one ounce water, and 
twelve drops nitric acid. 

" The developing solu^on three parts water to one of acetic ^d, and tho 
mixture nearly saturated with protosulphate of iron." 

The above was afterwards tried companttively with tho collodion pro- 
cess, and found to be considerably inferior in quickness of taking an imprca- 
sion, the ratio being two or three to one. 

ON THE trSE OF THK PEISM IM QUALITATIVE ANALYSIS. 

Dr. Gladstone, in a paper read before the London Chemical Society, re- 
cently, remarked that hitherto the indications of color have played a vei7 
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BubordinBte part In qoslitative analysis. Thig the snthor believed to hint 
ftriaen from the &ct, that chemiBta hare been contEnt vith obserring the 
color aa it appears to the nnaided cje. The color of bdj object, howerer, ii 
the raanltant of iba Tarioos rays of tiio Bpectrnm which it reflads or trans- 
mits ; and by examining sach objects with a prism strange pecnUaritieB bm 
frequently made manifest among sabstonces of similar color, and Strang* 
analogies are often detected among sabstances nMch appear very diff^nt in 
color when their light is not Aus analyzed. 

Various methods of nsmg the prism were described ; that p ra ft ne d from 
its easy application and great dehcaey, m« to view the light entering by a 
slit in the window shutters by means of a prism, the liquid to be examiaed 
being interposed in a wedge-shaped glass Teasel, held in such a poaidon thu 
the line of light is seen through the varying thickDesies of the solntion. Li 
this way qradra of very ebaracuristio coniigiiracioii are obtained, all the 
rays being asnally permitted to pass throngh Che thinnest Btratnm of the 
liquid, bat as the slratam gradually increases some of these rays are entire- 
ly absorbed, others are rendered faint in color, while others are transmitted 
with almost undimiiiished brilUancy. These spectra may be easily copied ; 
indeed, the paper was illustrated by a nomber of diagrams done in colo[«l 
crayons on blade paper. 

It has been pactially lecognized hidterto that all &e compounds of a paf 
ticnlar base or add have the same eBict on die rays of light. Thus, the 
various salts of nickel are gi'een, those of unc colorless. But the prism coa- 
£rma the tnilh of this generalization in a very remarkable manner, and re- 
veals not, indeed, an identity, but a distinct analogy in cases which were be- 
fore thonght to offer an exception. Many of these apparently exceptional 
instances were investigated. Thns there are two modifications of chromiua 
sails in solution, the green and the blue, while otlier salts of this base always 
appear red ; yet when these solndons are examined by the prism they all ex- 
hibit the same configuration of spectmm, the maxima of luminosity bmn^ 
always in the extreme red, and abont the junction of flie green and bine 
mari:ed by the fixed line F ; the diSbrences of apparent color depend on 
slight variations in the relative quantity of these rays ihat are transmitted. 
Observations were likewise made on the bine and red salts of cobalt, and 
the green and bine salts of copper, and it was found that these changes de- 
pended solely on the qaantity of water, while there were certain analogies 
even between the spectra afibrded by these differently colored combinations 
of the same metal. Ferric sails all transmit Iba red rsy with great flicilily ; 
they were divided into several gronps. the membere of each group possessing 
ether analogies likcwiiiO. All solnble chromatcs, though differing consider- 
ably to the unaided eye, give almost the same prismatic appearance. The 
changes that lake place in a solution of litmus by the addition of an alkuU, 
bocndc acid, or a common add were likewise examined, and the spectra 
transmitted in the dlSbrent cases were shown to belong to the same type. 
When two substances combine, each of which imperta a porticnlar color to 
Its combinationa, the resoltant is not the compound of the two colon, but is 
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due abaplj (o thoM nyt of the spectnin which are tranamiticd b; both. 
LutaocM of this both in mUturei ai;id in chemical combiDaiions -aera given. 
From the fiict of a pBIticnlBr ray being traosmitted through a soltition of 
nnkoown compoaidoD, wa ma; infer that none of those bodies nliich in 
ordiaar; combination absorb tbat ni; arc present in any kind of combina- 
tion. The prism also will fieqneoU}' give more poEicive information reipccC- 
iog the composition of a sabatance, m was illustrated by the (act that salts 
of nickel, protoxide of iron, and of uranium, and some salts of chrominm, 
copper, ferric oxide, and molybdenum, besides feiTidcyaaides and certain 
compound colored s^Cs, are oU green, yet they are cosily discriminated by 
the prism. Dr. Gladstone beliered that the prism might occup/ a simihu 
place in our laboratoiiee to that now occupied by the blowpipe. 

OH THE LIGHT OF SONS. UETEORS AMD TKMPOEABT STARS. 

The following paper, by Mr. B. Yaaghan, of Cincinnati, was read before 
the British Aasocialion at its last meeting : — 

Modem science recognizes shooting stars, fire-balls, and metwric elones, 
as bodies which enter oar atmosphere from external space with immense ve- 
locities. Prom the great clevatioa at which these objects are lumiaons, it has 
■been inferred that their tight has little or no dependence on aerial action; and, 
indeed, the preionco of the air alone conld not account for the greatness of 
the illnminaiion which marks their approach to the earth, but ceases when 
tfaey enter the dense stratum of the atmosphcrD. The diameter of many 
luminous meteors has been estimated at two orlhrce thDosand feet; and 
ttiB globe of light which they exhibited initat have been several million times 
greater than the largest mcleoric stone yet founil on the cartli's surface. It 
is supposed that these brilliant oxhibitiona are produced by cosmical masses 
several hundred yards in diameter, which, in traversing the planetary 
regions, occasionally sweep through the verge of our atmosphere, and, after 
casting a few ftsgrnente on the earth, coatinoe their conrse through space. 
But the idea tlut such wandering bodies should graze our planet so often, 
without ever striking it directly oi falling to its surface, is too extravagant 
to be seriously entertuned. It would be fur more likely that, during a naval 
engagement, a ship should be almost touched hy several thousand balls, 
without being ever struck by a single one. Moreover, there is not the slight- 
est evidence that meteorites ever perform such rcmnitablc feats of precision, 
OF experience so many narrow escapes from a collision with the earth, for. 
Instead of being observed departing into space, they suddenly disappear after 
their encounter with the air, Tlio emnll amount of solid matter wiiieli falls 
to the ground on tlieao occasions is justly regarded as inadequate to Cvolvo 
BO vast a body of light by acting on the rnrcflcd air at great elevations; but 
our globe seems to be invested with an atmosphere of ether, having fiir more 
wonderful properties. Astronomical investigations prove the existence of a 
rare medium pervading all space ; and this subtle fluid cannot he wholly in- 
senuble to chemi c ftl forces, which atone conld render it uselol in natttre's 
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MODomj. Extreme nuitj would, indeed, prevent it from tmdeigoing anj 
chemical change in the inter-plnnetaiy regions ; but it is camprcsseil to s 
much greaiar donaitj about the vast spheres by which space is tenanted. 
The atmospheres of this fluid enveloping the earth and the other large 
planets, aro not sufficiently dense for chemical action, except in cases where 
tliey receive au additional prcssore from meteoric bodies sweeping throagb 
them with wonderful rapidity. The evolution of light on such occasions 
depends not only on the size and velocity of the faJling mass, but also on 
the diisclion in which it spproacbes the planetary surface ; and observation 
shows that the most brillisjit meteors move very nearly parallel to the hori- 
zoa. But around tho sun a much stronger atti'active force gives this ethereal 
fluid tlie compression necessary for a. constant chemical action, and a steady 
development of light; while tho realms of space furnish inexhaustible sup- 
plies of Ihe laciArous matter, and impart perpetual brilliancy to the great 
luminary of our system. It is not possible that the self-luminous condition 
of the sun could be nulntaiued by any combnstible, or llght-jielding matter, 
of which it is composed. From a comparison of the relative intensity of 
■olttr, Innar, and ortifidal light, as determined by Euler and Wollaaton, it 
appears that the rays of the sun have an illuminating power equal to that of 
14,000 candles, at a distance of one foot ; or of 3500,000000,000000,000000,- 
000000 candles, at a dislanco of 95,000,000 miles. It follows that the 
amount of light which flows from the solar orb could be scarcely produced 
by Ihc daily combustion of 200 globes of tallow, each equal to the earth In 
magnitude. A sphere of combustible matter much larger Ihau the Bun 
itself should bo consumed every ten yean in maintaining its wonderful bril- 
liancy, and its atmosphere, if pure oxygen, wonld be expended before a few 
days in supporting so great a conflagration. An illumination on so vast a 
scale could be kept np only by the inexhaustible magazine of ether dissemi- 
nated through space, and ever ready to manifest its laciforous properties on 
large spheres, whose attraction renders it sofilciently dense for the play of 
chemical afSnily. Accordingly, suns derive the power of shedding perpet- 
ual light, not from their chemical conatitution, but from Iteir immense mass 
and their superior attractive power. We thus obtain some definite knowl- 
edge respecting the stupendous magnitude of the fixed stan; and making 
due allowance for their density, we may confldently pronounce the smallest 
stellar body several thousand times greater thau the globe we inhabit. This 
theory gives considerable support t« the viewB which many astronomers 
maintain, on different grounds, in regard to the relative brilliancy of the 
stars ; for it appears that, though the self-luminous occupants of space are 
not necessarily equal in size, they di^r much less than we might anticipate 
ft-om an acquaintance with the members of onr planetary system. That the 
light of the sun is fumiahaci, not by its solid or liquid matter, but by its lu- 
minous Btmospbere, has been proved very conclusively from the observations 
with Arago's potarizing telescope. There is also evidence that this Incifer- 
ous envelop isconstantlyreptcniahed by supplies of ether from space. The 
sun's rotation assists in etlectlng this object by expelling tho fluid from its 
Bquntorial regions, and thus creating a corresponding influx at iu poles. 
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A diEplaeemcDt by thk mttiu would eridandycanM tba lol 
to odrsnce coBEtantlj from its polo to iti equator ; BDd mcl: 
u iodicMcd by the change id th> po*ition of the inn's apots, which, accocd.- 
ing to the observatioiu of Petcre for aunj yean, aie continually dimiiuihr 
ing their helioceDtric latiRide. The pragnaaiTe mottoa of the aoUr oifa 
tlinHigh apace tends alio to raptenish iti atmotphere with (ngb material for 
die maintenance of its light ; and the poaitiott of the Uige planete hai Bome 
uifluenee on the amoant of ether which it receivea from tbe celeitial domain. 
The perlodtciQ' obserred in the iolar apott, aad tome changes exhitHied by 
many variable Mars, may be aacribed to an eSto of this kind. Bnt Om 
rasalt would be far more decided if a ann bad large planeta in in immediate 
vidnily ; for the attraction of tiHwe bodies wonld alter the pnteun on ita 
ethereal atmoapher«, and prodace a coiTMpondiiig viriatian in the devekip* 
menC of ita light. On tbis principle we may expimn sewal phenomcn* 
connected with the variable itan ; and I may remark, iLal Argelander 
Mgorda naoy of their pecnliaritiea m indicating, that planets reTolrii^ 
•ronnd some anna affect the generation of light in their photospheres. Bat 
a planet revolving in an orbit of die smallest size poedble would bo prv- 
dnctiTB of more remn'kable nmaequmcea. Swee)Hng through die etheteal 
atmosphere of the gnat central sphere, it woold impart a suflident degrta 
of pressure for luciferom action ; and exhibit, on a grand scale, the erolii- 
tion of light which accompanies the visits of meteoric masses lo the earth. 
From the great brilliaiK-y of meteors which move in a boiiiontal direction, 
it is evident that a Batsllito rovolving around a large ^obe, at a small dis- 
tance above its surface, should be faTored with all the conditions necessary 
fbr a sablime meteoric illumination ; and it is probable that some of the 
bright tenants of space may Ehine by light originating from Such a eaasa. 
Indeed, the resistance of the spacc.pervading medium most constantly di- 
minish the orbits of all satellites ; and, aitor inntunen^le years, iMiag tbem 
into such a proximity with their central bodiea that such grand meteoric 
phenomena wonld be almost inevitable. If space contain dark eystems {as 
is generally believed), die cantral orb which presidee over each of them 
wonld become laaiinons, irtien one oi its planets was passing through the 
final stage of existence. In a paper read at the last meeting of the Amei^ 
ican Association for the Advancement of Science, and published in tlie 
"Proceedings," (pp. Ill — 113|, I have shown that the stahilitj of satellites 
could no longer exist if their orbits were redoced lo a certain limit ; and 
that the attrsction of the primary body woald render them incapable of pre- 
serving a planetary form. In like manner, a member of one of iho daik 
systems of space, when btonglit loo near ita ccntml orb, n'oald be likewLie 
doomed to gaffer a dismemberment ; and the iragta&Bta resulting from the 
mighty wreck would immediately scatter into separate orbits. Instead, 
therefore, of ctosing ita planetary career as one vast meteor, the attendant 
should form a host of meteoric masses, and thus sand forth far greater £oods 
of light into spare. But the fragments, gradually assnming circular orbits, 
would nitimalely form a ring similar to that around Saturn ; and as this 
diange advanced, the Ught should constantly decline until it ceased when 
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ths ether partook of the motion of the frt^mentaryhost, and became almost 
' insensible lo tiieir pressure. It is to occuneaces of this kiod, which must 
occasionailj take place in the wide domains of creation, that ne maj oscritie 
the appearance of temporarj stars, and in doiog so, we obtain a BBtisfactorj 
explanation of the vapous pecaUaricies whu h thej exhibit The existence, 
on our own sphere, of the other which acts so important a part in the ecene 
ot celestial wonders is indicated by certain electrical phenomena. On its 
presence seems to depend the evolution of light attending the pnsBago of 
electricity through the vacnuni of an exhausted receiver, and the light of 
tlie aurora borealia appears to be evolved bj electne action from the ethereal 
flaid, which arrives at the polar regions from space It is only by this hy- 
pothesis that we can account for the effect of a shooting star during an 
aurora, in lighting lip certain parts of the vaults of heaven not previously 
illuminated (see Humboldt's "Cosmo?" on Aerolites). It thns appears 
that the subtle medium which fills space is not to be regarded as a mere im- 
pediment to planetary motion, but as a useful agent in the course of Natnre's 
operations, and as tndiapensahle to our existence as the appendages of air 
and water which roll aroond our planet. 



The following is an abstract of a paper oir the above subject, read before 
the British Asaocialion, at its last meeting by Dr. Gladstone. 

It is a general law that " all the compounds of a, particular base, or acid, 
when in aqneous solation, absorb the same rays of light ; " hence it may bo 
deduced that when a colored base and a colored acid combine, the resulting 
salt will transmit only those rays which are not absorbed by either constitu- 
ent, — or, in other words, only those rays which are tiMismitted by both. 
This was proved to be actually the case by a prismatic examination of com- 
pounds of chromic, permanganic, and carbazolie acids with copper, iron,mekel, 
nranium, and chromium. Though the compounds of chlorine, bromine, 
and iodine with hydrogen and most metals are colorless, the compounds of 
these halogens with gold, platinum, and palladium exhibit an absorption of 
light due to the halogen as well as that duo to the metal. The same is true 
in respect to chlorides, bromides, and iodides of capper, iron, nickel, and 
cobalt, when these salts are dissolved in a minimulb of water ; but when 
more water is added the color changes, and the absorption dne to the halo- 
gen no longer exists. In one or two of the cases examined a slight varia- 
tion from the genend law occurred ; and ferrocyanide of iron forms a com- 
plete exception. The double chloride of platinnm and copper sliows the 
absorbent effect of all these c( 



ON THE RELATIONS Or GOLD TO LIGHT. 

During the year 1 856, a paper on the relations of gold to light, was read 
befot« the Royal Institution, London, by Prof Faraday. The abstract of 
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the investigations then announced was pnblisheil in the Annual of Scientific 
DiK-overy for ieS7, pp. 272, 2"3, 274. Since, anollier comninnieation has 
been made by Prof. Fanuloy, on the same suhjccl, in wliich he states that 
having since obtainoil some perfectly pure gold leaf, he ha* been enabled to 
folly verify his fonner observations. This was the more impoilant in re- 
gard to Iho eflTect of heat in taking away tlie green color of the tmnsmitted 
light, and destroying, to a large extent, the power of reflexion. The tem- 
perature of boiling oil, if continued long enough, is sufficient for this effect; 
but a higher teraperalure (far short of fusion) produces it mora rapidly. 
Whether it is the result of a mere breaking up hy refraction of a corrngnted 
Jilm, or an allolropic change, is uncertain. Pressure restores (he green color ; 
but it also has the like elfect upon films obtained by other processes than 
beating. Corresponding results are produced with other metals. As before 
stated, jf/nu of gold may bo obtained on a weak solution of the metal, hy 
brii^ing an atmosphere containing vapors of phosphorus into contact with 
it. They axe produced, also, when small particles of phosphorus are placetl 
floating on such a solution; and then, as a film differing in thickness is 
formed, the concentric rings due to Newton's thin plates are prodnccd. 
These films transmit light of varions colors. When heated they become 
amethystine or ruby ; and then when pressed, become green, just as heated 
gold leaf. This effect of pressure is characteristic of metallic gold, wl;ell;er 
it is in leaf, or film, or dust. Gold wire, separated into very fine panicles 
by the electric dfjlai/ralion, producCH a deposit on glass, which, being exam- 
ined, either chemically or physically, proves to be pure metallia gold. This 
deposit transmits various colored rays : some parts arc gray, others green, 
or amethystine, or even a bright ruby. In order to remove any possibility 
of a componnd of gold, as an oxide, being present, the deflsgmliona were 
made upon topaz, mica, and rock crystal, as well as glass, and also in atmos- 
pheres of carbonic acid and of hydrogen. Still, the results were (ho same, 
and ruby gold appeared in one cose as mnch as in another. Being healed, 
all parts of the deposit became of an amethystine or ruby color ; and tiy 
pressure, these parts could be changed so as to transmit the green my. The 
production o( fiaids, consisting of very finely divided particles of gold dif- 
fosed through water, was spoken of before. These fluids may be of vari- 
ous colors by transmitted light from mby to blue ; the effects being produced 
only by diffused particles of metallic gold. If a drop of solution of phos- 
phorus in bisulphide otcarlion bo put into a bottle containing a quart or 
more of very weak solution of gold, and the whole bo agitated, the change 
is brought about sooner than by the process formerly described ; or if a so- 
lution of phosphoriia in other be employed, very quickly indeed ; so that a 
few hours' standing completes the action. All the preparations have the 
same qnalities as tliose before described. The differently colored finids may 
have the colored particles partially removed by filtration ; and so long as 
the panicles are kept by the filter from aggregation, they pi-eserve their ruby 
or other color unchanged, even though salt bo present. If fine isinglass be 
soaked in water, tlien warmed to melt it, and one of these rich fluids he 
added, with BgitaliOD, a ruby jelly fluid will be obtained, which, when sufS- 
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dently concentrated and cotd, supplies a trcmuloog jell; ; and this, when 
dried, yields a hard ri^i/ gelatine, which being soaked in witor, bocomoa trem- 
ulous agnin, and by heat and more water yields a ruby fluid. The drj 
hard ruby jelly is perfectly tmalo^us to the well-known rabj glass, thoagh 
o^n tiner in color; and both owe the color to particles of metallic gold. 
Animal mcrabrnnos may, in like maimer, have ruby particles difFnsed through 
them, and then are perfectly analogona in their action on light to the gold 
ruby glHHa.imd from tho same cause. "WTien a Icafof beaten gold is hf Id ob- 
liquely across a ray of common light, it polarizes a portion of it; and the 
light transmitted is polarized in the samo direction as that transmitted b; a 
bundle of thin platen of glass ; the effect is produced by the heatsd leaf as 
well a^ by the grccn leaf, and does not appear to l>e due to any condition 
bronght on by the healing or to internal structure. When a polarized ray a 
employed, and the inclined leaf held across it, the ray is affected, and a part 
posses the analyzer, provided the gold film is inclined in a plane forming an 
ai^le of 45° with the plane of polarintion. Like effects are produced by 
the Alms of gold produced from solution and phosphorus, and also by the 
deposited dost of gold due to the electric discharge. The same effects are 
prodaced by the other deOi^p^ted metals so long as the dusty films are in 
^e metallic state. As these finer preparations could be held in place only 
on glass or some snch substance, and as glass itself had an effect, it was 
necesaaty to find a modinm in which the power of the glass was notliing; 
and diis was obtained in the bisulphide of carbon. Here the effect of gold 
upon the ray of light which was unaffected b; the glass supporting it was 
rendered veiy manifest, not only to a single observer, but also to a large 
aadience. The object of these investigations waa to ascertain the varied 
powers of a substance acting npon light, when its particles were extremely 
divided, to the exclusion of every other change of constitution. It was 
hoped that some of the very important differences in the action npOQ the 
raya might in diis way be referred to the relation in size or in nnmber of the 
vibrations of the light and the paTticles of tho body, and also to the distance 
of the latter from each other ; and as many of the effects are novel in tliis 
point of view, it is hoped thai they will be of service to the physical phi- 
losopher. 

As to the qnantily of gold in the different films or solutions, it can at 
present only be said that tt is very small. Suppose that a leaf of gold, 
which weiglis about 02 of a grain, and covers a supei-ficies of nearly ten 
square inches, were diffused through a column having that base, and 27 
inches in height, it would give a, ruby fluid equal in depth of tint to a good 
red rose, the volume of gold present being about tlio one five hundred thou- 
sandth part of die volume of the fluid ; another result gave 001 of a grain 
of gold in a cubic inch of fluid. These Rne diffused particles have not as 
yet been distinguished by any microscopic power applied to them. 

FHOTOHELIOGEAFH. 

Unilcr the anspices of the Royal Society, G. B., a photographic appantni 

for registering daily the position of the spots upon the son's disc, as sug- 
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(jeBted by Sir John Herschel,* haa recently been conBtrueted and placed in 
the obsOTvatory at Kew. The olyect-glaaa of tbis insUTiiiKint is three and 
four-tenth inches aperture, and fifty inches focal lengtb ; it is not corrected 
for achromatism in (he ordinary manner, but so as to produce a coincidence 
of the '-isual and photogenic foci. The secondary objectiveB for magnifying 
the image produced by tha principal objcct^laaa are of tbo Hujghcnian 
form. They are three in number, producing reapectively images of the sun, 
three.'four and eight inches in diamoler. Between the two lenses of each 
of these secondary object-glasses, is inaerteil,a diaphragm plate, carrying the 
fixed mTcrometPr wires, which are of platinum j these wires are fonr in num- 
ber, two at right angles to the other two. One of tlie wires of each pair is 
in Guch a position tlial ibcy may both be made tangential to the sun's image, 
while the other two cross at a point situated near tbo sun's centre. By 
means of those wires, the distance in arc between each pair having been 
once for all ascertained astronomically for each secondary object-glass, it will 
be easy to determine all the data necessary for ascertaining the relative mag- 
nitudes and positions of the sun's spots. These micrometer wires are under 
the inflnence of springs, so as to preserve a tension upon them when ex- 
panded by the sun's heat, and thus to keep them straight. The principal 
and secondary object-glasses are not mounted in an ordinary cylindrical 
tube, but in a pyramidal trunk sqnare in section, Sve inches in the side at 
(he upper end, which carries the principal object-glass, and twelve inches in 
the side at the lower end, which carries Iho photographic plate-holder and 
the usual ground glass screen for focusing. This tnink is firmly Supported 
by a declination axis of hard gun metal two and a half inches in diameter; 
it is furnished with a declination circle ten inches in diameter, reading to ana 
minute of are, and has a clamp and screw motion for fine adjustment in 
declination. 

The polar axis is driven by a clock driver, which unswera perfectly, and is 
easy of regalation lo the greatest nicety, so that the sun's limb lemains for 
a, long period In contact with the tangential wires. 

The polar axis of the telescope is carried by a dial-plate, which fits on the 
top of a. hollow column of cast iron, the section of which is a parallelogram. 
This colamn is securely fastened to the stone foundatioo. The Instrument 
is moonled within the rotating dome of the Kew Observatory. 

The telescope and its mechanical appUances may be said to be perfect so 
far as they go, bnt experience will undoubtedly suggest several minor alter- 
ations and additions before tlie telescope is brought practically to woil:. 
The photographing of such minute objects as Ihe sun's spots will require 
at all limes the utmost skill and care of an accomplished photographer, even 
when the lelcscope has been fairiy started. The difficulties yet to be mas- 
tered must occupy some considerable time. Tho first attempts have been 
confined to the production of negative photographs, but in consequence of 
the imperfections always existing in tho collodion film, it has been deemed 
advisable to make attempts to produce positive pictures, and recourse may 
ultimately have to be made to the daguerreotype process. 
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IMPEOVEHENTS IN LENSES AND EEFLECTOBS. 

It is well known that EnfFon, desirotiB of repeating the experiment of 
Archimedes, with a buraing gliiss, eodeavored to construct a lens of water, 
of large diameter. Two plates of glass of great thickness were curved by 
the heat of a concave metallic plate, worked and polished, and then iitted. 
together with a border of metal and filled with distilled wutcr. Buffbn ihnB 
made a Ions one meter in diameter and of great power. But he pursued It 
no further, becanso of the difflculty of the work, and the enormous oxpen.so 
of poUshing the rough surface of the glass, the material being also rendeied 
brittle bj the sel^ond heating. Since then in Englaud, and more lately in 
France, there have been attempts to blow a glass tens in a mould of metal 
made in two halves. But the result has been imperfect, the glass uneven, 
giving no distinct focus. 

There has however been a recent improvement by Messieurs Leraolt and 
Eobert, which is of great importance. It consists in using fur constructing 
the lenses, a circular plate of glass, and a section from a sphere hlown with 
great care, applying this to the plate and closing them together in a circle 
of metal, and putting water between, or some other transparent liquid. It 
forms a plano-convex lens, which may be economically made, and has the 
purity and. perfection nearly, without the cost, of lenses of massive glass. 
Lemott and Eobert have also made improvements in reflectors, employing 
sactions of glass more or less concave, cat from a sphere, in the same way 
as above mentioned, and having on the convex part a rich plating of silver 
from electric deposition. These reflectors can be cheaply made and require 
little care. Lenses and reflectors of ttis feind have been nsed on the rail- 
roads of Paris. By combining the two, a new kind of lamp has been coD- 
stmctedj giving resnlts of unexpected brilliancy, which liave already been 
brODght into use on board ships and at the entrances of ports as well as on 
nil-roads. A water lens tiiirty-eight centimeters will send its rays to a dis- 
tance of twenty kitomet«n along a railway, prodncing the effect of a light- 
hotise light of the second order. — iSitliman'a Jotxmai. 

SIMPLE METHOD OF DETERMINING THE FOCAL LENGTH OF SHALL 
CONVEX LENSES. 

The following is a communication recently made to the Boyol {G. B.) 
Aslrominical Society, by the Rev. T. W. Webb. 

The determination of the focal length of a small convex lens is a matter 
of considerable difficulty, at least in the hands of an amatcnr. Not only is 
the process of direct measurement a delicate and somewhat troublesome one, 
but the result is not satisfactory, as it is complicated with uncertainties aris- 
ing from tlie amount of spherical aberration, which with a large angle of 
aperture may have a considerable effect; from the thickness of Iha lens; 
and from the difference of the measure irom the centre and from the margin 
of the posterior surface. These difficulties, it is true, are avoided, as to the 
usual object of such measurements, hy the employment of the dynameleT, M 
19" 
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■ny «qiilTal(mt contriTance bj wbich the focal image is meiisured iDBtead of 
the focal length ; but, ea theee optical meani arc not always at haiid, it may 
perhaps be of somo dss to explain a mode of measurenient practised by my- 
self very snccessfully more than twenty years ago. The requisite apparatus, 
if it can be so termed, irill bo described in iu original simplicity ; a little in- 
genuity would easily improve it : but even in its first rude trial il was found 
adequate to its object. Three pieces of cork am perforated by a knitting 
needle, so as to slide along il. To the centre one is attached, in a vertical 
position, and with its axis parallel to the knitting-needle, the lens to bo meas- 
ured ; in each of the others is inserted a piece of a sewing-needle, with tbe 
point uppermost, and having its length so regulated that a Udo joining these 
points would pass, as nearly as may be, tbrougb tbe centre of the lens. The 
cork discs carrying tlicse needles are then moved backwards and forwards, 
till the inverted imago of the one needle's point, formed by rajs passmg 
through the lens, is seen coincident and equally distinct with the other 
needle's point, when both are viewed at once through a tolerably strong 
magnifier applied Co the eye, and directed towards tho lens. Then, if the 
ncedle-poinU are sensibly equidistant oa each side of the lens, a condition 
which can be quite sufficiently attained in the conrBe of a fiiw trials, it is evi- 
dent that they occupy the conjugato foci, and the distance between them be- 
ing laffefulJy measured with compasses, will be, as a very simple proposition 
in optics wili show, four times tho amonut of the focal length oftho lens for 
parallel rays. Tho apparent defect of this method Is the uncertainty whether 
the points, when the image of one is formed close to tho other, are equidis- 
tant from the lens, the setting of which, or its form, unless equally convei 
on each side, may render actual measurement iiosatisfaclory. 



ON A TELESCOPE SPECULUM OF SILVERED GLASS. 



The foltowitig communication was presented to the British Association, 
Dublin, by M, Leon Foocault : The astronomical refractor compared with 
tbe reflecring telescope of (be same dlmensiotts, has always had the advant- 
age of giving more light; thepencilof rays which fall on the object-glass pass 
through it for the most part, and are employed almost entirely in the forma- 
tion of tho image at the focus j while on the metal mirror a part only of the 
light is reflected iu acoaveigiug pencil, which loses still more by a second re- 
flection being brought back towards the observer. However, as the reflecting 
telescope is essentially free from aberration of reft^ahilitj, as the purity of 
its images depends only on the perfection of a single surface, as vrith regard 
to focal length it possesses a greater diameter than the refracting telescope, 
and thus partly regains the light wasted by reflexions — some observers con- 
finne to give it the preference, chiefly in England, over the refracting teles- 
cope for the examination of celestial objects. Jt is certain that at this mo- 
ment, and despite the multiplied improvcmenls in the manufacturo of large 
glasses, the most powerful instrument directed towards the heavens is a teles- 
cope with a metal speculum. The telescope of Lord Rosse is six feet Eng- 
lish in diameter, and its focal distance is flily-five feet. Possibly the reflect- 
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fag instruments would have gained the >uperiority could the metal take 
u durable a polish — could it be as well worked as the gla^a, and were it 
not heavier. Placing thua in parallelism the two sorts of instrnments, and 
discussing their respecdvc qualities aad defects, I finished hy conceiving that 
the telescope with n gloss would possess eveiy odvantage, if the mirror be- 
ing once shaped and polished we could communicate to it the metallic bril- 
liuDcv, in oraer to obtain from it images as luminous as those of the refract- 
ing telescopes. This thought, which at fiist appeared a fiction of imaginii- 
tion, was soon converted into a salisfactoiy realitj. The glass being cut 
by an ezpecieaced optician, and thoroughly polished, is ready In bo covered 
Ly Drajton'a process wirh a very thin uniform coating of silver. This 
metallic coating, which when taken out of the both in which it ig formed is 
dull and dark, is easily brightened by nibbing with a skin lightly tinged 
with oxide of iron, and acquires in a short time a very briiliant lustre. By 
this operation the aurface of the glass is wholly of metal, and bocomet 
vividly reflective, not exhibitJog under severest tests the Blightesl alteration 
in form. To procure a disc of glass with concave surface perfectly finished, 
I applied to Mr. Secretan, who had the kindness to provide for me a clever 
workman. On the other hand, to be able to obtain a deposit of silver, I had 
recourse to the owners of the English patent, M. Power and M. Bobert, wlio 
furnished me with the silveij soldtion, ^ving at the some time the fuUest 
instructions as to how I might soonest snccced. My mirror being silvered, 
and having acquired a polish of steel, J formed a telescope of it of ten cen- 
timetres diameter and fifty centimetres focal length. This little instrument 
supports well the eye-glass, which magnifies 200 times, and compared with 
the reflecting telescope of one m^tre, gives a very sensibly superior effect- 
Wishing to learn the proportion of light usefully reflected by the layer of 
silver deposited on the glass, and afierwards polished, or, at least, to com- 
pare the intensity of a pencil of rays reflected by a surface thus prepared 
with that of one transmitted by an equal surface from the object^lass of a 
refracting telescope, I accomplished the matter without difiicnlty by means 
of a photometer with divisions, which I had employed on aoothor occasion. 
The result of this operation insares a decided advantage to the new teles- 
cope. The pencil of rays reflected on the silvered glass is equal to 90 per 
cent, of those transmitted through an object^lass of four partial reflections ; 
so that the aew instrument avails itself of the overplus of light, which, on 
account of the greater diameter of the mirror, concurs effidenliy to the fbi^ 
motion of the focal image. Diameters equal, the telescope with glass is by 
one-half shorter than the other inelTumcnt, — with equal lengths, it hears a 
double diameter, and collects three and a half times*more tight. Considered 
in another point of view, the new combination is distinguished in this, that 
it produces all its efTect without the concurrence of those numerous con- 
ditions required to obtain a certain degree of perfection in any instrument, 
whether reflecting or refracting telescope. The reflecting telescope, above 
all, requires that the constrnctor of it, at one and the same time, pay partio- 
olar attention to the homc^neitj of the two sorts of glass which fbrm the 
otjeet-glaM, tbeir refracting and dispersive powers, the combination of 
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cnrvea, th« MUlen^ and the execution of four spherical Bor&ceg. In the 
new telescope, on the cootnirj, the glass, serving not as a middle refractor, 
bat onlj to support a veij tbin lajer of metal, the bomogeneitj of the mass 
is by no means reqaired, and the most oi'diaary gUfs of suffieient thickness 
worked with care, nflbrds a concave snrface, which when silvered and pol- 
ished famishes of itself and by reflexion excellent images. There is one 
strong objection to the metal mirrors, — it is, Ibat thcj boconA oxidized in 
timo, and are tarnished by contact with the nir. Eight montlis I bave sil- 
vered mirrors, which have not yet undergone any sensible alteration. Will 
they preserve this state of perfection a still longer time ? The experiment 
lias not yet been sufficiently prolonged to decide one way or the other ; bnt 
even should the lustre of the mirror become weaker, there is no difficulty in 
recurring to the same means for re-establishing it, by which it had been at 
first obtained. In fioe, should the depth of the silver be altered, the opera- 
tion of depositing it is so easy and prompt, that it can easily he repealed. 
To resume, the new instruinent compared with the refracting telescopes 
gives, at much loss cost, more light, more distinctnesB, and is free, like the 
reflecting telescope, from all aberration of refrangibility. 

Professor Stoney asked what the material of the polisher used by M. 
IFoacault was, and gave various reasons for doubting that the method pro- 
posed by the author would ever produce a speculum the defining power of 
which could approach to that of specula gronnd and polished by the methods 
devised and executed by Lord Kosse. — Mr. Gmbb stated, that if the one 
throe thonsandth of an inch spoken of by M. Poucanlt was meant to convey 
an idea that that dimension bore any relation to the quantity removed in tlie 
process of polishing, his own experience would enable him confidently to 
deny its power of producing a speculum of accurate defining power, as in 
the polishing process tbicknesses of aforty and fifty thoueandtb part of an 
inch became important thicknesses. — The President, Dr. Kobinson, said, 
that when K. Poucault had visited Lord Rosse, as he was about to do, and 
had seen the apparatus which be osed for grinding and polishing even mon- 
ster specula, ho would not, he felt well assnred, consider these operations on 
metaU so formidable as they now appeared to him ; ho would find thafto 
polish the great specalum of six feet diameter, in which operation it was 
brought to the true figure for best definition, occupied only a matter of 
About five hours &om the time it was placed npon the machine. 

OX THE 

The following is a report of a 
8ter to the British Association a1 
subject. 

In studying the subject of diffraction, as seen through the microscope, I 
was led to belieiB that in the best objectglassca now made, the axes of the 
individual lenses were now coincident. I have no means or learning by 
what process the opCician centres bis leases, and groups of lenses, but it 
must be a veij delicate one, when we consider the smaU ma of the leiKW 
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and the great depth of Iheir inirves ; uid I bavc no doabc ihat, however Jm- 
perftct, ic is one which is anxiously and ciuefully applied. You are, no 
doubt, noquainted with Dr. Wollaston's intereadng paper "On the Concen- 
tric Adjustment of a Triple Object-Glass," iPhil. Trans., 1S22, p. 32) 45 
inthe* in focal length, executed by the celebraied John Dollond, and regard- 
ed oa one of his beet works. By a process wliich he has doEcribed, Dr. 
WoliastoH found (hat it was very imperfectly centered ; and, contrary to 
the advice of his friends, he separated the lenses, and bj applying two pairs 
of adjusting screws to the edges of each lens, he placed their axca in the 
E.ime line, and, to use hie own words, " be restored his object-glgsa to such 
correct performance " that it was "capable or either separating very small 
and nearly equal stars, as those of forty-four Boolli and o- Corona, or of ex- 
hibiting tbe minute secondaries of ff Orianit and Iwenty-foar Aqu'dif, with as 
much distinctness aa the atnto of tlie air would admit." Dr. WoUaston 
adds, " that the actual limit to its powera cannot bo fully ascert^nted, ex- 
cepting under sach faTorable conditions of the atmosphere as do but rarely 
occur." If such a distinguished artist as Dollond failed in centering a 
group of three lenses, about fonr inches in diameter, and with comparatively 
flat curves, how much more difficult mast it be to center the six minute 
lenses of an achromatic object glass one-eighth or one-twelfth of an inch 
in focal length : and if such results were obtained by the correction of his 
error, how superior must the microscope bo in which the concentric adjust- 
ment of its lenses is effected ? While opticians, indeed, conflne themselves 
to the ose of only two kinds of glass, of different refractive and dispersive 
powers, we can hardly expect much improvement in the microscope, nnlesa 
by the substitution of achromatic lenses in the eye-picco, and by an infalli- 
ble method of centering each lens, and each group of lenses in the iostnimcnt. 
The euecessful application of two pairs of adjuscijig screivs to each of six 
lenses, and also to ihoso of the eye-piece, may be a difficult task, but it is 
not beyond the powers of mechanism. It is very obvious that Dr. Wallas- 
ton's method of examinmg tbe centering of a triple object-glass is wholly in- 
applicable to the object^lase of a microscope. In gubmitling to examina- 
tiou an object-glass made by a distinguished optician, it was necessary to 
nse a microscopic picture of the snn, and to examine the posilian of its 
images as reflected R-om the varioos surfaces of the lenses by means of a 
microscope, the object-glass of which was bronght in contact with the outer 
lens of the object-glaas to be examined. By separaling the two object- 
glasscs, I observed in succession a scries of twenty-four images appealing 
and disappearing in enccession. These images occupied different parts of 
tite Held, and I could not succeed by the most careful adjustment of tlio cp- 
paratus employed in placing them in the same axis. These images had 
various siies, and were in various states of color, some highly colored, and 
some pnrely white. They had also various sizes, many with fine planetary 
dijcE, of different magnitudes, some like the smallest fixed stars which it 
was difficult lo descry, and almost all of them exhibiting the most beautiful 
concentric diffracted rings when put out of focns. Two or three images 
often appeared in the same part of the field, in immediate succession, while 
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aimilac pairs onwe at a diataoM from eftch other. Although I often mo- 
ceeded in unilicg two or mora of those images, jet the effect of tliis was to 
place others at a greater distance ; and I had no hesitation in coming to the 
conclusion, that the Icnecs of the objecC-glasa which produced these images 
were imperfectly centered. Having had oteasioo to Bee nc the I'aria Exposi- 
tion, and more recenllv at riorence, the superior performance of Professor 
^mici'B microscopoB, I cannot omit the present opportunity of urging phi- 
losophers and opticians, ns I have often done, to correct Ihe colors of the 
seeondar; spectrum hy fluids or solids of different dispersive powers. 
FrofesEor Amici has done this. In his objeel-glnsses, numbers one and two, 
of low powers, he emploje foor diHerent retractive and dispersive substances. 
In his powera nninbcra three, lour and five, he employs five such substances ; 
ami in his highest power, number sij, he employs sis- In recommending, 
u I have often had occasion to do, the employment of diamond and otlier 
gems in the constraction of componnd as well as simple microscopes, I 
have been met with the objection that they are too expensive for such b pur- 
pose, and they certainly are for instruments intended merely to instruct and 
•miuc ; but if we desire to make great discoveiies, to unfold secrets yet hid 
in the cells of plants and animals, we must not grudge even a diamond to 
leveal them- If Mr. Cooper and Sir James South have given a conple of 
thousand pounds for a refracting telescope, in order to study what have been 
mis-called " dots " and "lumps" of light on the sky; and if Lord Rosse 
' has expended far greater sums on a reflecting telescope for analyzing what 
has been called " sparks of mud and vapor " eneamhering the azaro pmity 
of the heavens, why should not other philosophers open their purse, if they 
have one, and other noblemen sacrifice some of their household jewels to 
resolve the microscopic structures of our own real world ; — to unravel mys- 
teries most interesting to man; and disclose secrets which the Almighty 
must have intended that vre should know t 

OH THE fHDTOG&APBIC EFFECTS OF UGHTSISG. 

The following is an ahstract of a paper on the above subject recently pie- 
Bented to the Royal Society, Eng., by Andrea Poey, director of the observa- 
tory at Havana. The first, though not the earliest authentic mention of liiia 
lingular phenomenon was made by Benjamin Franklin, in 17B6, who fre- 
quently stated that about twenty years previous a man who was standing 
opposite a tree that had just been struck by B tliundcrbolt, liad on his breast 
an exact representation of that tree. A similar case is mentioned by the 
*' Journal of Commerce," New York, on the 26th of August, 1853. " A 
little girl was standing at a window, before which was a young maple tree ; 
after a hrilliant flash of lightning, a complete image of tlte tree was found 
imprinted on her body. This is not the first instance of the kmd." W. 
Kaapail, in 1655, has also mendoned anodier instance. He says that a boy 
having climbed a tree for the purpose of robbing a bird's nest, the tree was 
■truck, and the boy thioivn upon the ground ; on his breast the image of the 
tree, with the bird and nest on one of its branches, appeared very plainly. 
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M. Olioli, a Tcry leamci) Italian, brought before the Scieniific Congresa at 
Haplea the following four eases of imprcaaiona made by lightning. In Sep- 
tember, 1825, lightning straclp the foremast of thebrigantine St, Boon Cirai, 
in the bnj of Arniro ; a sailor aitting under the most y/ta Klrnck (lead, end 
on his bock was found on impression of a horseshoe, similar even ia size to 
that fixed at the mast head. On another ooeasion, a sailor Etonding in a 
sbnilBf poailion, had on the left of his breast the impression of a number 
41, with a dot between the tiro figures, being in all respects the same as a 
number 41 that was at tho extremily of one of the masts. On the 9th of 
October, 1B36, a jonng man was found struck bj lightning. He had on a 
girdio, «ith some goliJ eoina in it; those were imprinted on his sMn in the 
same manner Ihey were placed in Iho girdle; thua a seriea of chrcles withonB 
point of contact was plainly Tisible. The fourth case happened in IS47. 
Mra. Moroaa, an Italian ladj of Lugano, was sitting near a window dnring 
n thunder-storm, and perceived tho commotion, but felt CO injury; bnt a 
flower whieh happened to bo in the path of the electric current was perftetly 
re-produced on her leg, and there it remnined permanently. M, Poey also 
mentiona (ho following iuBlance, which came under his personal observation 
in Cuba: — On tho 24lh of July, 1852, a poplar tree in a eoffea plantation 
being atrnefc by lightning, on one of the largo dry IcaTca was (bund an ex- 
act representation of Borne pino trees Ihnt lay at the distance of 339 metres 
(three hundred and sixty-seTen yards, nine inches). As to the tbeocetical 
explanation of lightning impressions, Mr. Poey thinks that they are produced 
in the same manner as tl^ electric images obtained by Moser, Rioss, KarsCcr, 
GiroTe, Fox Talbot, and others, either by slalical or dynamical electricity of 
diflerent inCensitiea. The fact that impressions are made through garments 
is easily accounted for when we remember that their rough texture does not 
preTent the lightning passing through them, with the impression it has re- 
ceived. To corroborate this view, Mr. Poey mentioned an instance of light- 
ning fallii^ down a chimney, and passing into a tmnk, in idiich was foand 
on inch depth of soot, whidi must have passed Ihroogh the wood itself. ' 

FHOTOGEAPHS OF THE FIXED STAES. 

At a recent meeting of the American Academy, Boaton, Mr. G. P. Bond 
communicated the resulta of an examination of tlte photographs of the star 
Mizar [f'Ursa Hajoris, with Its companion, and tho neighboring star Alcor ; ) 
specimens of which were exhibited. 

Daguerreotype images of tho star Toga [a Ljrie) were obtained at the 
Obserratocy of Horrard College by the well known artist, Mr. J. A. Whipple 
of Boston, on the ITth of July, 185D, and subsequently impressions were 
taken from the double star, Castor, exhibiting an elongated disc, but no dis- 
tinct separation of its two components. These were the first, and, till very 
recently, the only known instances, of Iho application of photography to tha 
delineation of the fixed stars. 

A serions diffiealty was intcrpoacd to fiirther progress by the want of snit- 
■l>te aj^ilratus for commnnicating nnifbnn sidei«al motion ta the tcJeseope. 



u,i„K.,Got)^lc 



228 AMHDAL OF BCIKNTIFIC BISCOVEEr. 

This bea now been supplied by replacing the original Munich clock of the 
great cqufttorial of the Observatory by a new one, oo tlie principle of liie 
Kpring governor, invenled by the Messrs. Bond. This clock, which was 
made by Messrs. Geprge and Alvan Clark of East Cambridge, carries the 
telescope with admbable eTenoess and regularity of motion. 

Immediately apon its completion, at the invilation of the Director of the 
Observatory, MesBis. Whipple sjid Black commenced a new series of ck- 
periments, and have succeeded in transferring to the plate, by the collodion 
process, images of the fiied atara to the fifth magnitude, inclusive, with sin- 
gular and unexpected precision. 

The most remarkable inBtancea of their saceess are the simultaneous im- 
pressions of the group of stars composed of Miiar of fbo second magnitude, 
its companion of the fourth, and Alcor of the fifth magnitude, 

Mr. Bond then presented a series of measurements of the angular distance 
of the companion from Mizar, taken from the piatca with a micrometer 
microscope. These measurements compared, with those given by Strove, 
as the result of obBervatioQ and calculation, showed the probable error of a 
single photographic distance to be + o". 12, or quite as small as that 
attributed by Struve to a single direct mcasarement. The former method 
lias Ihos in its lirst elforts attained the limit of accuracy beyond which it is 
not to be expected that the latter can ever be sensibly advanced. But the 
pbott^aphic process holds out a much better promise. 

The two principal soarccs of error by which it is affected are spots on the 
glass plate, or imparities in the coating in the neighborhood of the images, 
and slight departures from symmetry in thdr fi>rm, as yet noticed only 
when the plale has been exposed too long to Che acdon of the light. The 
latler has been the case with most of the plates ftom which the above 
measurements have been taken, and they may in consequence be elightly 
affected. It is certainly to be anticipated, that, by the exercise of more 
care in r^uloling the lime of exposure, the symmetry of die images can be 
secured. A microscopic examination will in most cases serve to distingnish 
accidental spots in Che coating, or on the glass, from (he molecules, which, 
by their aggregation, show the action of light. 

The real difBculty, perhaps insurmountable, which now prevents a most 
extensive apphcatiou of photography to astronomy, is the deficient sensi- 
tiveness of the processes in use. Unless photographs of stars as low, at 
least, as the eighth magnitude can be obtained, its use must be reslrictcd to 
comparatively few double stars. Should, however, this impediment be 
overcome, and photographic impressions be obtained from stars between 
the sixth and eleventh magnitades, as has already been done for Chose be- 
tween the first and the fifth, the extension given to our present means of ob- 
servation would bo an advance in the science of steltar astronomy of which 
it would scarcely be possible to exaggerate the importance. 

FOK WOOD ENGEAVXTTG. 
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soi): brush, a coating composed of animal loap, gelMine, and alum, upon alt 
ita faces ; when the coating U dry, the Eurface which ia to receive the picture 
is placed for some minutes in a solution of mnriats of ammonia (sal-ammo- 
niac), thcQ dried; then on a bath of nitrate of silver of twentj per cent., 
and then dried. A clichft upon glass or paper is then applied on the 
wood by means of a peculiar frame, permitting the process of the reproduc- 
tion to be watched. When satisfactory, the picture is fixed by means of a 
saturated bath of byposulphile of eoda. A few minutes is enough; it is 
then washed for only five minntea. The first coaling preserves the wood 
from molstnre ; and eight months of experience have proved to the inventor 
that the employment of alum and a hyposulphite, in piaco of destroying tho 
wood, gives it a great strength favorable to the engraving. — Comptes Satdas, 
October, 1857. 

AnofliBr process, recently patented by R. Rice, of Worcester, Mass., and 
which is now practically applied, consists in preparing the wooden blocks 
first of all with a thin solution of asphalCnm or bitumen, ether and lamp- 
black, rubbed into the pores of Che vrood. This ethereal solution of asphalt 
Is pat on the surface of (he block with a rag, brush or sponge, and then some 
fine lampblack is also rubbed in dry ; the surface of Che block is aftemaids 
polished on a cushion, when it acquires a smooth, jet black, glossy appear^ 
ance. After this, it is treated by the common photographic process ; 
namely, coated vrith collodion rendered sensitive by nitrate of silver, then 
pnC into the camera, the picture Caken, Chen fixed and dried in the UButl 



The following is a detailed description, copied from the spcdficalion of 
the patent, of Ibo very remarkable method of engraving, by the combined 
process of photography and electricity, invented by M. Pretsch, lata manager 
of tho imperial prinling office at Vienna. A brief notice of this invention 
was given in the Annual of Scientific Discovery for 1857, page 211. 

My invention. Bays M. Pretsch, consists in odnpting the photographic 
process to the purpose of obtaining a raised or sank design, on a glass or 
other suitable plate covered with glutinous substances, mixed with photo- 
graphic materials, which design can then be copied by the electrotype pro- 
cess, so as Co procure plates suitable for printing purposes. The operator 
first coats a glass plate with a gelaCJaous or glutinous solution, suitably pre- 
pared with chemical ingredients, sensitive to light, as follows ; — One part 
of clear glne is soaked in abouC ten parts of distilled water, but Che quantity 
of water depends upon the strength of the glue, and the state of the atmos- 
phere. Meanwhile, there are prepared llireo dificreot solutions, viz : a very 
sliong solution of bichromate of potash, a solution of nitrate of silver, and 
a weak solution of iodide of potassium. The glne is dissolved by heat, and 
a small quantity of ir is added to each of the two solutions of silver and 
iodide. The remaining greater portion of the glne is kept warm, the solu- 
tjon of bicbromat« of potash added, and well mixed. Aft«r which Ihe small 
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pottion of the glue wiih titver is added, snd aho mixed veil, and allowed 
■boat tea minuies' time for combining. Finalij, the small portion of the 
glue witb the iodide ia added, the ivhole mixtnni strained, and it is thcil 
ready to be poured on the plates of glass or oilier snitable material. When 
dtj, the coated plate is ready tor exposure. The photographic picture, the 
drawing, print, or other sabjed to be copied, being laid on the prepared 
coatul surface, they are to be placed together in a photographic copying 
frame, and exposed to the influence of the light. After a sufficient expo- 
care, wliich is exceedingly variable, according to the intensilj of the light, 
the plate is takon oat from the copying frame, when it will bo foacd to ex- 
hibit a faint picture on the smooth surface of the sensitim coaling. It is 
then washed witli water, or a wluljan of borax, or carbonate of soda, as 
may be nocessaiy. The whole image comes oat in relief irith idl its details, 
and, when properly done, with all its brilliancy. 

If the original is a photograph, chalk, sepia, or Indian ink drawing, the 
copy represents the diSerent tints in grains j if in tines, the copy will rcpro- 
dnce the lines. 

When sufBcicntly developed, it must be washed witb spirits of wirte. 
The surplus moisture is removed, and the plate is covered with a mixture 
of copal varnish, diluted with spiriu of turpentine. After some lime, the 
SDpcrSoons varnish must be removed by oil of turpentine, and the plate 
treated again, or immersed in a very weak solution of tannin or other 
astringent liquid. During this port of the process the plate must be care- 
fully waiclied, and removed as soon as the picture or desiini is considered 
sa(Gctent1; raised ; it is then washed in water and dried. In this stale the 
plate ia ready to be copied. This may bo effected by the customary methods 
of rendering the coating conducting, and plating it in the electrotype appa- 
ratus, producing an intaglio copper plate ; or, if first moulded, the intaglio 
mould fnmisheB the means of obtaining a relievo plate by electro-deposition 
in a sunilar way. To produce a sunt design on the prepared plates, I pro- 
ceed aa before, but aiter washing with the spirits of wine, the plate must be 
dried on a warm place, and in duo time the picture or design will appear 
ennk like an engraved plate. The printing plates are produced as before 
deacribed. 

If an int^lio plate is made, it may be printed from, at the common cop- 
per-plate printing press ; on the other hand, the relievo plate may ciiher 
serve as the matrix for producing an intaglio printing plate, or it may be 
itself employed in " surface " printing, like a wood-cut In the lattCT case, 
the narrow lines of the impression being BufHcicntly raised, the broad white 
spaces must he cut out on the printing plate, or bnilt np in the matrix. 
The common well known stereotype process also affords another neans of 
producing the necessary plate. 

PH0T0GRAPH8 IH rACmroUS ITORT, 

Aninventioaby Mr. J. E. JIayall, the well-known Iioodon photographer, 
reUtes te the dso of utiflcial ivory for rcmTiDg phologiaphic pictoiea in- 



u,i„K.,Goot^lc 



MATUKAL PHILOSOPHY. 381 

•lead of gloss or paper. Thk artificial miiterial, which poBseBaes all the 
properties and beautiful iiaish of Woiy, and allows of an; subsequent tinting 
of Che image, and Che obt4UDmcnt of superior softness ia the semicints, is 
whaC is known in France as Pinsoo's artificial ivoty, coneiscing of a com- 
pound of gelatine and alumina. This material is prepared in Che form of 
Blabs, for the phoCogmpher's use, in this way : The cableca or slabs are com' 
posed of gelatine or glae in its natural state, and are immersed in a bath of 
alumina, which is held in solution bj sulphuric or acetic acid ; by this means 
a complete combination Cakes place between the alainiaa and Che gelatine or 
glue. The CableCs or slahs should remaiD itt . die buh a sufficienC Cime Co 
become chick enough for Che purpose for which tJiej are reqoiied, and to 
allow Che alumina Co enCiiely ponetrace Chem and tncorporaCo itself Ihere- 
wich ; thej aie then removed and allowed Co dry or harden, when the; maj 
be dressed and polished b; any of Che ordinarf and well-knowa procosEes 
for poiishtng ivoty. 

Artificial ivory Cablets, capable of bearing a fine polish, may ako be made 
hj mixing alumina diroedy witlj gelatine or glue ; but Chis process is noC so 
Batisfactory as Cho proccsa hereinbefore described, since the Chickening pro- 
duced by the admixCure of the alamina with the geladne, renders the manu- 
facture of the ehecte botli diJGculC and expensive. 

Another composition of artiScial ivory which is employed, cfmsiEta of 
equal portions of bono or ivory dust, used either separately or combined, and 
albumen or gelatine, the whole being worked into a paste, ojid afterwaids 
rolled out into sheets by suitable rolling or flattening mechanism. The 
sheets are chen allowed Co harden by exposure to che atmo^here, and are 
cut into slabs or tablets of the required siKS. But it.is prefencd Co une Cw<> 
parCs of fine powdered baryca, and one part of albumen, well worked 
togecher, and rolled out into slabs. The best plan hitherto discovered for 
working the materials together, ia that commonly osed in Che manufacture 
of Parian marble ; Chis compoeicioa may also be used spread apon paper, if 
desired, These slabs or tablets are thfin carefully scraped, Co give them a 
perfectly even surface. Th^ an Chen washed with alcohol, to remove any 
impurity therefrom, and are prepared in Che ordinary manner to receive posi- 
tive pECtuies. The pictures having been printed, the entire slab or tablet 
may be immersed for a few minnCes in a weak soludon of niCro-snIpbaric 
acid or nicro-hydrochloric add, for the purpose of rendering the picture more 
clear and brilliant. It is then fixed in Che usual manner with hypo-sulphite 
of soda, and is washed, and chen dried on a marble or other slab, or imder 
prossuio, to pierouc iC from warping. 

MISCELLANEOUS IMFHOVEMENTS IN 



— The following is a description of a paCenc recently granted 
to J, Bishop Hall, of New York City, for a peculiar mechod of treating pic- 
tures (o produce a high degree of artistic and stereoscopic effect of object), 
applicable Co photographs, engravings, lithographs, and similar pictnm. 
'Hie princ^le of (be invention conMsB in combining two or more phots- 
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graphic or otber priots to fonn one picture. The pictmcB must be fac- 
similes or duplicate impreesions, oa seiai-tronsparoiit maloriBl. If the in- 
vention is to be applied to photOgrapliB, lot two copies be taken in the nsnal 
way, upon photographic paper. The paper of the two pictures is then ren- 
dered somewhat transparent bj the sppiication of oil to it. Each picture is 
then to be cemented to a separate plate of gioss bj means of copal or other 
suitable transparent vatniEh, which mast be provionslj applied lo ihe glasSp 
and partially dried — attained lo the stale called tacty. In applying the 
picture to the glass, care must be taken lo pnss out all the air bubbles 
between the paper and the gloss. Each picture is then allowed to become 
dry, or nearly so, when it wili be well to scrape off the back carefully to 
remove any excrescences. After this is accomplished, one or more coats of 
copal or odier suitable varnish is applied to the pictures ; whcu these are 
dry, the two plates of glass are joined together tn such a manner that the 
lines of the pictures coincide, in which position they are cemented or franiod 
tc^ther, sod excluded from the atmosphere. 

This is a descriptioD of the invention in its simplest form. Different 
e^cta may be produced when the front picture only is execQted or attached 
to the plate of glass, and the second one placed some distance behind it so as 
to correspond with the other. Fine effects are produced by catting oat cer- 
tain porta of the back picture, thus allowing more light to pass to the front 
one. Colors may be applied to the back pictnre only or partisJly to the two, 
so that one color on the front picture may have a gronnd of another color. 
A back-ground of white light, or reflecting maleriol, placed behind the pic- 
tures, such as enamelled white paper or a plate of enamelled white china, 
produces good effects. The tiack-ground may also be silvered over to pro- 
duce eflbcls according to the taste of the operator. 

Pictures produced according to this process are called HaUclgptt. They 
have an appearance something like wax figures, but on the whole are artis- 
tic and beautiful. — Scienlijic American. 

A method has recently been devised by Mr. GiU, of Liverpool, by 
which a stereoscopic phot<^Taph can be token with a single lens, and with au 
ordinary camera. The observer looks into two mirrors jointed in Ihe cen- 
tre, raised at each side so as to reflect two figures, and these being opposite 
the lens, two pictures are token with one lens. But not only are the two 
pictures taken at one sitting, but they are non-inverted, which is also a gieat 
advantage obtained by the discovery, 

Tranaparait Enamtl Photographs. — A novel and elegant adaptation of 
the photographic art has recently been bronght out in London, and patented 
under the nome of " Transparent Enamel rhotogrophs." 

Transparency is attained by filing sheets of enamel upon glass surfaces, 
thotwofomune one phiio. Upon one enamel face the picture is token, the 
Eur&ce havmg been tendered sensitive by oMinary processes. Then, when 
inverted Ihe glass becomes a ready-made protQction for the pictures on one 
aide, and another sheet of glass may be placed at the back or not, at plea. 
!1^;,^^^ "'^'i '"'^''^ '*'" ^'^ "*" '^ter^Iers, ond when thus 
painted, the effect is scarcely inferior to that of ivory. These colors aw 
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■fienrmrdB fixed hf s peculiar proccES, which ig ime of the SMtren of Aa in- 
Teotion. The idvuitages thus seemed ai« muspareDej, capability c^beir^ 
perfMlj cleaosed, end, oa it ie confideaclj staled, diirsbitity of colore. The 
purity and deilcacj of the resnlt may be well imagined, and will doubtless 
bring the discovery into use for ornamentul windows, tnmp-^iades, and all 
other transpaienries. It will be valuable also for illnminatioQS, and is quite 
available for iitoreo3<M>pic views. The ground of Uie picture is, of course, a 
pure and perferct white, nod this, though in some reacts an advantage and 
a desideratum, lias its diiiwbacks in producing, artistically speaking, too 
great contrasts of black and white. Want of tone h the defect of these pic- 
tures, but in everytliing else the effect is all that can be deaired. The paten- 
tee also proposes the application of his process for maDufocturing purposes. 
He says, "It can be applied to the production of cluck and clironometer 
dials, watch dials, thermometers, barometers, compass &ces, and tablets of 
entry detcription, ensuring a degree of aecnracy never yet attained by the 
engraver. They can be produced at less than one-third the cost of the 
Bkaleriala at present in use for the above purposes, and tai excti in appear- 
ance anything ever yet attempted. It cannot be injuted by any length ot 
time or atmospheric changes, and can be washed as an ordinarj piece of 

Carioua PhotograpMc Btadti. — At the Dublin meeting of the Biittah As- 
•ociation, &I. L'Abbe Moigno presented, in the name of M. Bertsch, micro- 
leopic photograph* ; in the name of M. Ndperde St Victor, a peifecd; new 
method of exhibitbg, by means of phott^raphy, the phoephoresceoce and 
flnereeceuce of bodies ; and in the name of M. Bin^am, imiooved [riioto- 
graphic copies of oil paintings. 

Pholograpbie Fae-tim^ of Aitcient Manuieripta. — The powos of pbo- 
tt^raphy have very locently been employed with great socoess in producing a 
Dumber of fac-simile copies of the Codex ArgenCeua of Ulphilas, the oldest 
(fourth centniy) sample extant of the Gothic language, the great mother- 
tongue of the whole Gorman slock. Dr. Leo, a gentleman connected with 
the Royal Library in Beiiin, was led by the nnmeroos variations in the dif- 
ferent reprints of the Ulphilaa lexis, to travel to Upsala, where the MS- is 
■till preserved, imd there take phoK^raphic pictures on glass (so called oeg. . 
afives) of about sixty pages, contajniug disputed texts. His original tdcn 
was simply that of obtaining a &c.siraile for convenient atndy at homo ; but 
the process itself has gone a great way to solve the difficnltJes and disputes, 
by showing clearly what forms part of the original manoscripl, and what Ima 
been written in or over it subsequently. The success of this application of 
photography, will, perhaps, incite the cnrators of our valuable libraries to 
publish fuc-simile editions of rare MSS. for the benefit of the distant student, 
and submit all palimpsests and other recondite paichmentB to this most de- 
teclire test before proceeding to purchase. 

Mr. Beckingham, a photographist of Birmingham, England, recently in . 

troduced a process which is a modification of two dry collodion piooesscs, 

and combines the advantages of both gelatine and glyceiioe. He i^iinarily 

ptepaies his plates with Bamsden's collodion in a slightly acid bath, and afiw 

20- 
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a good waihing, a golation made by disBolTing- IBOgrainaof pnregoUtina 
in twentj oanc«i of water, filtcriug whilst hot, and when nesrlr cold, adding 
three onncei) of gljeerino of epeciGc gravity 1.3000, in ponred npon the plats 
far a few seconds, and the plate is then dried. Plates prepared in this way 
have been kept for thlrtj-eight days without producing anjdimitialion of aen- 
Bitircncss. Previoas to dereloping, the plate is immereed in cold water for 
five mlnntea, the development being accomplished either with gallic acid 
and nitrate of ailrcr, or pjrogallic acid. 

NeiodTa Photographic PortraiU. — A. new inventioD by Mr. Newell, of 
Philadelphia, consists in crystallizing a phott^raph or other jucture od paper, 
and securing the photograph thus prepared between two plates of glass by a 
transparent cement, which tendon the whole impervious to air or dampness, 
eecnring dnrabili^ in any climalo. The coloring is then applied, which, 
being transmilled throagh this transparent medium, prodDces the pecnliar 
■ofbiesa and natural appearance of texture, while it preserves every line, ex- 
pression, and ftatnre precisely as taken by the camera. The whole eflf^t is 
to prodace a picture more exact in tints, shadows, and colors, and mote per- 
fect in its minnlest details, than has heretofore been obtained; at the same 
time there ia a ronodness and stereoscopic appearance which no other picture 
poseesses without the aid of the stereoscope itself. 

Crai/on P/uHajmphs. -^ The shading of the so-called Crayon photographs. 
Invented by Hr. Mayall of London, and called Crayon, from their close re- 
semblance to crayon drawings, is effected by means of a revolving disc in 
which the opening is in the form of a small star. This Is interposed betweea 
the object, or sitter, and the camera ; and the central portion of thcTstar jj 
made large enough to admit the rays from that port of the object which ig 
to be shown in strong lights whilst the rays from those ports which ore to be 
gradually shaded off to a darit backgjonnd, an partully intercepted by the 
points of the star 

Day COLLODION PROCESSES. 
Mr. G. R. Berry has recently published in die Chemist the following re- 
Bjaaet of the various dry collodion processes now in use in photography : 
We vrill tate lirat the ordinary collodion process, which is thns divided : 

1. Preparation of the collodion. 

2. Preparation of the nitrate of silver bath. 

3. Preparation of the developing solution — positive and negative. 

4. Removal of the Burplns chemicals. 
5- Vamiahing. 

Collodion IB, as all are aware^ solntion of one of the pyronyline com- 
pounds, in a, mixture of alcohol and ether, and holding also in solution an 
iodide, or a mixture of iodide and bromide of potassinm, ammonium, cad- 
mium, or other Ijaaos, The number of these ia not very extensive, as the 
case will admit only those soluble in the menstrnum before mentioned, bat 
if the ingredients arc few in number, the variMions in quantity and lelative 
adjustment are almost infinite, as every photographer has his aeries of pet 
fimeieii, and to this fiict nearly all the disheartening failures of ai 
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■UribntiiljlB, and almost every instance of Baccew haa been attained by ibose 
who, adopliog one formnla, have afljvisted their silyer bath and doyeloper in 
•cmrdflnce ; and, therdbre, i^ca the improssioiu fail to be BDcceBafnl, have 
only these three items to eiamino or replace. The eilvor bath rariea in its 
strength from tirenty to eixty grains par onnfe of water, and it !» on the 
proper reaction between tho collodionized plate and the nitrate of silver in 
solntiun all succees depends. The most approved formula for the silver bath 
for the negative anf dry processes I believe to be the following: 

Njtrat£ of silver, that has been ftised and probably containing a portion 

ofnitriU lonnce. 

DlssolTeiD4 oi. mler, to which must be added Iodide of potassium, 20 grains. 

This mixtuie mnst be well agitated M intervale for one hour. By this 
means the strong solution of nitrate of ulver dissolves a porticui of Ilia pre- 
cipitated iodide, and lets fall another portion on the addition of water to 
make up fourteen fluid ounces. . The solution is then filtered and is ready 
for use. Tbo collodion plates used will present an even primrose-colored 
snrface, without ttria or other merkings, and the developed impressiiais will 
be clear and free from any iiregnlarity of coating. The collodion ptixxee 
negative has. in itself, many advantages. Its great advantage is — exquisite 
Mu^bilily, inasmuch as under laronUile circumstances iustantaneons impres- 
sions may be obtained ; at the same time the delicacy of definition is all that 
can be desired, and if not equal to albumen, it is the fanlt in (he preparation 
of the pyToxyline from which the collodion is made. It is fadle in manipn- 
lation and speedy in its peifocled results. lis disadvantage is the necessity 
of obtaining tbo impressious in the camera in Ihe first few minutes from the 
excitation of the plate ; it is therefore impossible to work &r away from the 
dark closet or the tent in which the plates are prepared and developed. It 
is this that has prompted experimenters to devise some plan by which the 
sensi^venesB of the plate might be indefinitely prolonged, and I lay before you 
the vartons plans proposed, in the order of tbeir pnbEcation, as correctly as 
mj means will allow. 

If we excite a collodion plate in the usual way, and leave it in tho dark 
slide until dry, we shall Qnd that the nitiate of silver film, as it concentrates 
by evaporatiou, dissolves out the iodide from the collodion surface, and 
eventnaliy dystallizes in minute stellar groups, completely destroying the 
utility of the sniAice as a photographic medium. The prevendou of this 
result was the first problem to bo solved if the plates were to be preserved 
any length of time after preparation. At first vaiions plans were tried to 
prevent the evaporation altogether, as, for instance, laying a second glass 
plate directly upon tiia collodionized soriiico. Thus Messrs. Spiller and 
Oooka attempted the same object by steeping the prepared plate in a strong 
folntion of a deliqacscent nitrate. At first zinc, and subsequently magnesia, 
were employed. At a later period, Messrs. Shadbolt and Lyte partially 
washed off the excess ofnioaCe of stiver from the plate, ani poured over it a 
tolulion of honey, and I do not think there is, even now, a better process 
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Simple oxTiael, gljcerice, tT«acI«, and Tarloiu other sabsttocea have ilao 
bten emplbTeil. Dnriog thii period die >oin«whet mneikable process of 
H. TanpenoC waa pnbliibed, and was as fblloirs : The plate wa« first coated 
with collodion and BenBJtizGd in the nsaal waj, tho earfoce washed, and 
•nlxtnra of albumen and honey slighlly iodiied was poured over it ; it was 
thenallowsd to dry, and agiun plunged into the silver bath and nnsed, when 
it might be used, either wet or dry. The theory of the process, at tho time 
it came oat, was imperfectly andentood ; and, aa it iifvolved very opcroee 
tnanipalatioDs, it was not so generally uicd as it deserved. The main point 
was the coating the excited collodion gnrface with the albumen, thna filling 
Its [KKes and preserving it in some meaauro from the action of the air; and 
it being ascertained that even if the whole of the free nitrate were removed 
by waihing, and the plate dried in the dail diaml>er, it was jet sensitive, 
although in n inferior degree than when recently prepared. 

Dr. Bill Norris i»^^>osed to cover the washed plates with gelatine, and I 
brieve bis dried plates preserve their sensibility fbr many month*. 

Mjr. Spniing employed a solation of dextrine mixed with honey, sod iod- 
bed in the same way aa Taapenot, alao following him in two tmmenions ia 
Ifae silver bath. 

Mr. Maxwell Lyte ha« yet more recently advocated the use of what he 
terms piebi-ff^aiine, produced by boiling a solution of gelatine with sulphnrio 
add BBtil it ceases to gelatinize on cooling, then removing the acid by diges- 
tion upon carbonate of lime, filtering, and adding a portion of clarified 
honej. This is poured over the plate, widiont previously washing, and 
Itored away until roqaired for use. Tbis is certainly the qnickest, and, «s 
(hr as I have seen it tried, the most Botiifactcay process, as it may be tised 
indiflhrently, either wet or dry. 



In moat cases, a photographic coauterfeit bank note may be detected by 
the following simple experiment : 

Ftocure a half onnce of fluid of the solution of Cyanide of potassium — 
which may be procured at any respectable drug store. Willi a drop or two 
of this liquid, moisten any part of ^le enspectcd bill, and if it be a photo- 
gr^h bill the colorvrill in two or three minntcs be changed or removed. K 
the bill be genuine — that is, no photograph — it will produce no change 
upon its color or face. 

ON A 

80I.AK TIME 

In a communication on the above snbject, read to the British Association, 
Dublin, by M. Donovan, the author first gave a short account of common 
horizontal dials, showing thai, in consequence of the pennmbrat shadow of 
the gnomon, they could scarcely ever give the time within three mjnotes, 
even when they were well coDsDacted and carefully set. Be then ex^oined 
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hte omi dial, which, though large, was portable, \Tith means of setUng it iu 
th« meridian and tnilj horiioiitttlly, which he explained. The cttcle of the 
dial was about thirteen inches diameter; towards its south point a line 
needle rose, from which two hnman hairs proceeded, one in a fixed position, 
parallel to the earth's axis at the place ; this was supported by a stout btasa 
arch, which could be shortened or lengthened, and which had a fine slit at its 
upper port to hold the Axed hair. The shadow of this hair the anthorstated 
was always sharp and well-defined for about three inches ftom the needle, 
round which a small hour-circle of about that diameter was graduated. The 
floating hair, as the anlhor called it, being taken by the hand and laid along 
the shadow of the fixed hair so as to bisect it where it was sharp, was 
stretched out to an onter graduated hour-drcle, where the induction could 
be easily read off to a fraction of .a minute, amounting to a few seconds. 

NEW TELESCOPE TOB THE PAEIS OBSERVATORY. 

A new telescope of the largest dimensions is now in the process of con- 
struction for the Paris Observatory. The objective of the telescope will be 
constructed with two discs of fiint glass and crowu glass, cast in the glass- 
house of Chance & Co., Binningham, England, which were on exhibition at 
the Crystal Palace in Paris. These glosses were imperfectly appreciated by 
the juiy ; for it was thought that after extracting certain portions that were 
not perfectly transparent and remelting them ecTeral times, they would not 
afford an objective over forty centimetres in diameter. They were, how- 
ever, deemed irreproachable, and were pnrchaged for 50,000 francs ; and it it 
now expected tbat tiie objective made from them will leave a diameter of 
seventy-lbrco centimetres. If the curvature obtained be perfect, the acbro- 
matism without fanlt, and the expected size be attained, Trance will have 
the most powerful lens in the world, 

TELESCOPE 6TEBE0SC0FE8. 

Mr. Jas. Elliot, in a communication to the Philosophical Magazine (Lon- 
dan, Jan. IB57), states tbat be has recently succeeded in constructing what 
he believes t^ be a uew form of the stereoscope. Its object is to unite large 
iaaooalai photographic pictures in a different way from any that has hitherto 
been followed. The pictures are placed eido by aide, and viewed through 
two small telescopes, like those of opera-glasses, with the directions of their 
axes crossing eoch other; the left hand picture being viewed with the right 
eye, and the right-hand picture with (he left eye. The tno telescopes are 
connected together, the connecting apparatus being capable of two adjust- 
ments ; one to suit the width of the eyes, and the other to give the obliquity 
required- When the instrument is placed on a stand, as I have it, two other 
adjustments are required ; the first to bring the telescopes to the proper ele- 
Tation, and tlie second to bring the plane of their axes into parallelism with 
the upper or lower margins of the pictures, 

is constructed in snch a way that these adjustmeata an 
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■lada with giCM fitdli^ ; ud whea tba pictaru an onited, the eCfect ii n- 

TBE KALOTBOFE. 

Rev. T. Bom, of Glsigoir, commumcaieB to the London Athen^nin Che 
following descripdon of & new iostrnmcnt, an improremenC on Prof. Qaet- 
eiet'a Thaumuirope, which he calls a " Koloirope " : 

Tho kalotrape exhibits to an entire compnny the well-known iUaaioni of 
the Thanmatrope, but iu clainu to be conaidcrcd. a perfectly new optical ar- 
rangement rest in a pecaliarity of action b; wMcti a number of illuEive 
changes are brought over anj one disc of devices. The mechanica! construc- 
tion of the apparatus conslata of two concentric wheels, to which a considei^ 
able range of velocity ia given by a series of wheela and pulleys. They 
move in contrary directions — the one wheel (the hinder) carrying the disc 
of devices ; and (he front one carrying a disc with radial perforations, differ- 
ing in number and character. To nndeistand the effect, we mast have 
regard to the angular motion of the perforations through which alono the 
devices can be seen. Now it is obvioos, that if the devices were at rest, and 
the perforations only moved, tho latter must pass over a space equal to the 
full breaddi of the Ggurcs in order to clear them ; but since the device and 
perfbrationi are both moving, and in contrary directionB, llio devices are 
nattowed in one of th^r diameters in proportien to ilie relative velocities of 
tbe wheels. But whilst the dimensiona of the devices ore measured to the 
eye be the relative motions of the wheels, their Dumber is dependent solely 
on the number of porforatioas in the front disc. Hence nriscs an almost 
Indeflnile Bold of illusion, In the way of multiplication, combination, mvolo- 
tion, and intricacy of motion. I have prepared ui extensive series of discs 
to bring out these effects. The kalotrope is not, however, confined in its 
action to merely pleasing illusions ; it likewise offers valnable sdeniiflc illus- 
trations in regard to the intensi^ and donttion of spectra, tbe measate of 
persistence, and certain remarkable properties of complementary c«lor. I 
lidtk the kalotrope is a device which may be recommended to the drawing- 
room for it8 beautiful effects, and may prove of value in the lecturMWUU as 
an eiponent of scientific truth. 

THE (OTHALHOSCOFE. 
An instrnment called the Ophthalmoscope, by tlie aid of which the hnman 
eye may be internally examined, has recently been brought to tbe notice of 
tho acientiilc world. The instrument is in the form of a concave mirror, 
vriih a hole in the centre, in which a lens is inserted ; to this another lens is 
added which, however, is separate and movable. When the instrument is 
used, a lighted candle is placed by the side of the patient. The concave 
mirror ia then held in front of the eye to be examined, while tho movable 
lens is suspended between the light and the mirror in snch a manner as lo 
concentrate (he rays of the first on the second. The refiectcd rays converge 
on the retina, and on passing tbrongh it diverge and tender luminous the 
whole nMiMV of the aye, which the observer caa see by looking through 
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Ae teas placed in lbs raiiror's cenm. The retim imd (be Ibbb fbrm a mt 
cioBcope, thg moltipljiiig power of which ia about £ve hnndied. 

gPHYGHOECOFE. 

The aboTB name hiu been given to an insCrament invented by Dr. Scott 
Alison, of London, for indicatiag the movements of Che heart and blood- 
a small chajnber containing alcohol, or other liquid, 
provided with a thin InJta 
mbber wall, whore it ia to be 
applied to the chest. At the 
opposite extremilj the cham- 
ber communicaleB with a glass 
tube, which rises to some 
height above iM level — the 
chmober. Liquid is supplied 
to the inatrameut until it 
stands in the Cube a little 
above the level of the cham- 
ber. The pressure of the 
column of liquid in the tube 
acts upon the elastic or jield- 
iDg wall of India rubber, and 
causes it to protrude. This 
protruding port, or chest- 
piece, is very readilj afiected 
by external impulse i it yields 
to the slightest touch, and, 
being pushed inwards, causes 
a displacemrait of this liquid 
in tbe noD-eUstic chamber, 
and forces a portion of the 
liquid Dp tbe tube. The pro- 
truding wall of India rubber 
is driven inwards when it ij 
brought in contact with that 
portion of the dieit which Ib 
" struefc by the apex of the 
heart, and a rise in the ttibe lakes place. When the heart retires, tbe India 
rubber wall, afftcted by the pressnie of the column of liquid in the tnbo, ia 
pressed back, follows the chest, and permits the liquid to descend. The 
degree to which the India rubber wall is forced in by the ttibe, and the 
amount of protmsion of the India rubber wall which takes place when the 
heart retires is denoted by a corresponding fall in the tube. The Wbe is 
supplied with a graduated scale, to denote the rise and fall with exKCtltode. 
The glass tuSe is provided at the top with a brass screw and collar, to 
prevent the egress of the liquid when the instrument is not in use, or a buUt 
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widi an orifice inaj be supplied, WbeDempIojed, the glasa tube is left open 
to permit of Uie passage of the air to and fro. 

Figure I represents an iostrament without astand; flgureS is another form 
of it without a etand ; and figure 3 Is the most perfect form, but is not quite 



The glasB tobe is a foot or more long, and the round bore is about the 
^ne-eighth pan of an inch. If the bore be mach larf^r, the movement irill 
be iuconsidcriLble ; if much less, capillar}' attraction will interfere and prevent 

When the instmment (fig. 3.) is to be employed, monuted upon its stand, 
it is placed upon a firm table with the chamber projecting bejoud it. The 
person whose heart is to bo examined is seated upon a firm chair, with his 
chest erect and free from motion. The protruding India rubber wall of the 
chamber, or chest-piece, is delicately made to receive the blow of the apex 
of the heart. The liquid in the tnbe is now observed to be in motion. With 
persons in ordinary health, the liquid rises and falls about an inch. This 
rise and fall, after taking place three or foor times, is followed by a mnch 
longer rise and fall to the extent of three or bar inches, due to the advance- 
ment and retirement of the wall of the chest during the acts of respiration. 
The Ehorter rise and fall are again repeated, and are again followed by the 
longer rise and fall caused by the motions of the cheat. During the longer 
rise and foil due to respiration, the beat and retreat of the heart are still to 
be recf^piized by brief interruptions in the rise and fall of the liquid. Thin 
persons are yejj favorable for examination ; on the other hand, the corpu- 
lent, less readily affect the instrumeot. Placed upon the heart, it indicates 
strokes of that organ which ore so feeble b» to have no corresponding pulse 
at the wrist- 
No pause whatever in the movement of the liquid has been at any time ob- 
served when the sphygmoscope has been carefully placed eo as to recure the 
full beat, and &1I back with freedom. This would go to show that the heart, 
however slow, is in constant motion, and, contrary to the belief of many 
phyetologists, enjoys no pause. There is no panse in the descent of the 
liquid, which takes place when the heart retiree from the thoracic walls, in 
the middle of which movement, it has been said, a very short pause is to be 
observed in living animals having the heart exposed. 

When the heart is excited, the liquid in the sphygmoscope risea and falU 
more than usnal ; but the rise and fall of the excited enlarged heart ij much 
the same as the rise and fall of the excited normal organ. For the most 
part, the enlarged heart gives movements to tlie instrument when plaL.>d 
upon the ribs and sternum, whilst the normal ly-siKcd heart affects it more ex- 
clusively when it is placed upon the fif^b intercostal space. 

The sphygmoscope indicates with exactitude both the absolute and the 
comparative inflnenees upon theheart, of food, cordials, slim nlfuits, and tonic 
medicines. It doee the same in respect to depressing causes, sudi as hunger, 
cold, and sedatives. With the aid of this instrument the fact is demonstrated 
that the action of the heart may be great when the pulse is small, that the 
heart may strike the instrument with force when the pulse scaicely affects 
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the liquid of the hand sphfgnioscope. It affords proof that Qm pnlee is ooo 
thing, and tlie heart's action another, and teaches that the palae is only an 
approximate sign of the slate of the licort. It a found also, that while cold 
at the sorface and exlremilics may cli^presa the pulse, the heart maj remaia 
little enfeebled, or even hecomc excited, and that warmth ttnd friction appUed 
to the extremitiea may cause an excited pulse without there being any ac- 
companying inereaaed force of the heart. 

The gphygiDoacope (fig. S,] having a level elastic wait instead of a pro- 
tmding one, and having a gla£E tube with an almost capillary bore, fomu a 
Rmaikably delicate indicator of the pulse. It is eo delicate in its impreasions 
that it is appreciably affected by the regurgutant wave in the jugular veioa, 
■nd by the wave in arteries much smaller than the radial. From its nicety 
in raanifeeting the beat of the blood-wavo, it ie very yaluablo. 

By means of tbia hand inatrument applied to the arteries a compaiisou is 
readily made between the time of tbo beat of the heart and the rise of the 
artcrieg under the inflnenco of the blood-wave. This insCmmeDt is much 
more delicate than the finger in anch an inquiiy. The impressions made 
upon the fingers of two hands fail to be conveyed with suillcieat nicety to 
the mind to tell with certainty the relative lime of (he beat of the heart and 
■rt^ics. Except in cases of extreme slowness, the sensations obtained from 
the two hands impressed at neady the same time, do not admit of a disdnct 
difi^nco in respect to time being made out. It has been to this very defect 
the erroneoos idea, that the beat of the heart and the beat of the pulse ore 
■ynchrooons, or nearly so, owes its origin and continuance. 

The hand aphygmoscope placed upon the radial artery, shows arise of tlie 
- liqoid while there is a fall in the sphygmoscope placed over the heart As 
the liquid in the one instmment starts from below, the liquid in the other 
starts from above, and as the liquid in the one reaches the top of its ascent, 
the liquid in the other reaches the bottom of its descent, to renew their op- 
posing course. The movements in the two instruments at the same instant 
an always opposed, and (he whole time occupied in the movement of one 
instrument in one direction appeata to he occupied by the movement of the 
other in the opposite direction. The movements allernate with as much ap- 
parent exactitude aa the arms of a well-adjusted balance. When the lapse 
of time between Iho beat of the heart and the pulse at the wrist was first 
observed, BQSpicion of disease of the aorta was entortainad, but the aubse- 
qucnt examination of many persons proved that this alternation was natural. 
in Eome twenty persons, subjected to examination, the complete alternation 
has been made out without the shadow of a doubt. These persons were of 
nil ages abovo childhood, and had the pulse of djfiettnt degrees of rapidity, 
from GO to 100. 

Hand sphjgmoscopes placed upon the carotid, the barachial, the radial, 
tfaefemond, and tlio dorsal artery of the foot, tise at the same instant^ and fall 
at tbo same point of time. 

These facta prove the existence of two great laws not ptevionsly ennnd- 
ated — fiist, that the heart's beat altenutles with the poise at the wrist; 
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woondlf, that th« pnlw oT arteries bCTOnd the chest takes place in alt puts 
•t the Eumo instant, and withoot anj appreciahle intervaL 

The Bp)i7giaoecope fonns a good pneumoacope. It dclicatelj measnrei 
the riae and fall of the cheat in reaptratioD. It likewise declarea the reUtivs 
daration of inspiistJoD and expiration, and inaj thus proTe nieful in the 
detection of incipient phthisis, and other pulmonary diseMea. When the 
liquid has attained its highest elevation at tho end of inspiration, it imniadi- 
atelj begins (a fall ; but ivhea it has reached the lovest poiot at (he end of 
expiretioa it remains tliore some instants. The ascent is slower than the 
descent. After the (all of an ordlaary expiration, a forced expiistioa gives a 
second tall. 

The sphygmoBcope (fig. 1,] may bo employed withont a staml, and is then 
more portable ; but from the want of a iixcd hsiis, and ttant the motion of 
the ribs on which it most rest, its manifestations are less extensive and 
satisfactory. When employed without a stand, as it most lost upon the ribs, 
the elaalic wall of die choudier should b« pLain, and not protrnding. 



Prolbasor John Tyndall, in a communicaljon to tho London Joomal of 
Gas Lighting, on the above subject, after reviewing the vorioua theories en- 
tertained at different periods, — proceeds to say : — In 1818, Mr. t'Broday 
took up the subject, and showed that the tonea were prodnced when tho glas» 
tobe was enveloped by an atmospliorc higher in temperature than 312° Fahr. 
That they were not due to aqueous vapor, was further shown by Che fact that " 
they conld be produced by the combustion of carbonic oxide, lie referred 
the sounds to successive explosions produced by the periodic combination of 
the atmoepheric oxygen with the issuing jet of hydrogen gas. This is aii- 
doubtedly the true source of the sounds. 

I am not aware that the dependence of the pitch of the note on tho size of 
the flaine has as yet been noticed. To this point I will, in the dist place, 
briefly direct attention. 

A tube twenty-five inches long was placed over an Ignhed jet of hydrogen : 
the Bonnd produced was the fundamental note of the tube. 

A tube twelve and a half inches long wus brouglit over the same flanM, 
but no sound was obtained. 

The flame was lowered, so as to make it as small as possible, and the tube 
last mentioned was again bronght over it ; it gave a clear melodious note, 
which was the octave of that obieiaed with the twenty-five inch tabs. 

The twenty-five inch lube was now brought over the same flame ; it no 
longer gave its fundamental note, but exactly the same note as that obtained 
from the tube of half its length. 

Thus we see, that although the speed with which the explosions succeed 
each odier depends opon the length of the lube, the flame has also a voice in 
tbq matter : that to produce a miisical sound, its size must be such as to 
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enable it to explode ia unison cittker with the fandamcntal pulses of thetnbe, 
or with the palses of its liannonic divisions. 

With a tubo six ftct nine inches long, by varying tba siOT of the flame, 
and ndjaiting the depth lo which it reached within the rabo, I have obtained 
a series of notes in the ratio of the numbers I, 2, 3, 4, S. 

These esporimentB cuplaan the caprlcions naiuie of the sounds Bometimea 
obtained by lecturers upon this subject. It h, however, always possible to 
render the sounds clear and sweet, by suilsbly adjusting the size of the flama 
to the length of the tube. * 

. Since the experiments of Mr. Fomday, nothing, that I am aware of, has 
been added to this subject, untii quite recently. In a recent number of Po^- 
gendorff's " Anjialen," an inlarestkng eiperimant is described by M. Schaff- 
gotach, and made the subject of some remai^ bj Professor Poggendorff 
himself. A musical note was obtained with a jet of ordinary coal gas, and 
it was found that when the voice was pitched to the same nolc, tbo flame 
Msnmcd a lively motion, which conld be augmented nntil the flame was 
actually extinguished. !tt. Schafl'gotsch does not describe the conditions 
liei:eesary lo the saccess of his experimont; and it was while endeavoring to 
find out these conditions that I alighted upon the facts which form the prin- 
cipal subject of this brief notice. I may remark that M. Scha^otsch'a 
result may be produced, with certiunty, if the gas be caused to issue under 
aifGdeiit pressnie through a very small orifice. ' 

In the first experiments I made nse of a tapering bmss jet, ten and a half 
inches long, and having a superior orifice about one-twentieth of an indi in 
diameter. Tbo shaking- of the singing flame, within the glass tube, when the 
voice was properly pitched, was bo manifest as to be seen by several hnndred 
people Moace. 

I placed a syrene within a few feet of the singing flame, and gradnatly 
beigliteued the note produced by the iustrumeut. As the sounds of the flame 
tad syrene approached perfect onison, the flame shook, jumping up and 
down within the ttibe. The interval between the jumps beciune greater, 
imtit the naison was perfect, when Am modou ceased for an instant ; the 
syrene atiU increasing in pitch, the motion of the flame agiun appeared, the 
jumpingB lieciune quicker and quiclcer, nntil finally it escaped cogutzance by 
the eye. 

TWs experiment showed that the jumping of the flame, observed by M. 
Schaf^tsch, is the optical espression of the beais which Occur at each side 
of the perfect unison ; the beats could be heard in exact accordance with the 
shortening and lengthening of the flame. Beyond the re^non of these beats, 
in botli directions, ^e sound of the sjreuo produced no visible motion of tliS 
flame. What is true of the syrene is trae of the voice. 

While repeating and varying these experiments, I once had a silent flame 
within a tube, and on pitching my voice to the note of tlie tube, the flame, to 

■ WlthatDbefbiirteeaaiidBhalflDcIiesln len^h and an exceedtn^'rialnutejet 
sf gas, I obtained, without altsrine tlit qnantity of gas, 
OuBe powMud Uia power of obiiniiog 111 
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my great surpriae, insUuitly etarted into eong. Placing iha finger on the end 
of tiM tube, and silencing the melody, on repeating tha experiment, the same 
result waa obtained. 

I placed the syrcne neur the Some, as before. The latter was burning 
tranquilly within its tube. Ascending gradually from the lowest note* of (lie 
inatmmont, at the moment whon tba sound of the syrene reached the pitch 
of (he tube which gorronnded the gas flame, the latter suddenly stretched 
itself and commenced its BOng, which continued indeflnitely after the Fyrene 
had ceased to soand. 

With the jet which I have described, and a gliiag tabe, twelve indies long, 
and from one-half to threc-fourthB of an inch internal diameter, this result 
can be obtained with ease and certainty. If the voice bo thrown a little 
higher or lower than the note due to the tube, no visible effect is prodnced 
upon the flame ; the pitch of the voice must lie within the region of the aud- 
ible beats. 

By varying the length of the tube we vary dio note pFodnced, and the 
Toice mttst be modified accordingly. 

That the shaking of the flame, to which I hare already referred, proceeds 
iix exact accordance with the beats, is beautifully shown by a toning-foA 
which gives the same note aa the flame. Loading the fork £d as to throw it 
slightly oat of unison with the Bame, when the former is sounded and brongfat 
near the flame, the jnmpings are seen at exactly the some intervals as those 
in which the beats are heard. When the tuning-f<H'k is brought over a reson- 
ant jar or bottle, the beats maybe beard and the jumpinga seen by a thousand 
people at once. By changing the load upon the tuning-fork, or by slightly 
alterii^ the siie of the flame, the quickness with which the beats succeed each 
other may be changed, but in all cases the jumpings address the eye at the 
some moment that the beats address the ear. 

With die tuning-fork I have obtained the same reaolts as with the voice and 
syrene. Holding a fork over a tube which responds to it, and which con- 
tains within it a eilent flame of gas, the latter immediately atarts into song. 
I hare obtained this resnlt vrith a series of tubes varying from ten and a half 
to twenty-nine inches in length. The following experiment could be made. 
A series of tubes, capable of producing the notes of the gamut, might be 
placed over anitable jets of gas ; all being silent, let the gamut be run over 
by a musician with an instrument sufficiently powerfbl, placed at a distance 
of twenty or thirty yards. At the soand of each particular note, the gas-jet 
contaJnirf in the corresponding inbe would instantly start into song. 

I must remark, however, that with the Jet which I have used, the experi- 
ment is most easily made wilh a tube about eleven or twelve inches long ; 
with longer tubes it is more difficult to prevent the flame from singing 
Bpontaneoosly, that is, without external excitation. 

The prindpal point to be attended to is this. With a tnba, say of twelve 
inches in length, the flame roijuires to occupy a certain position in the tuba 
in order that it shall sing wilh a maximum intensity. Let the tube be 
raised, so that the flame may penetrate it lo a less extent ; the energy of the 
aotutd mil be thereby diminished, and a point (a), will at length be attaiaed 
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«rbere it will cease altegether. Above tbla point, far a ccrtiUn distance, the 
flame maj bo caosed to bnm tranquilly and silently for any length of time, 
bnl when escited by !he yolca it will Eing. 

When the flame is too near !he point (*), on being excited hytbe voice or 
by a tnning-fork, it will respond for a sbort time, and then cease. A little 
■bOTe the point where this cessation occura, the flame boms tranqnilly, if 
anexcited, but if onco caused to sing it will continue twsing. With such a 
flame, which is not too EeEsitive to external impressions, I have been able 
to reoerie the effect hitherto described, and to stop the song at pleasore by tlie 
gonnd of my TOice, or by a tuning-fork, without quenching the flame itself. 
Sueb a flame I find may bo made to obey the word of command, and 10 
Bing or ceaso to sing as the esperimenter pleases. 

The mere clapping- of tbe bands, producing an explosion, shouting at an 
incorrect pitch, shaking of tbe tube surronnding tbe Same, are, when (he ai^ 
langemeintg are properly made, inefiecCuat. Each of these modes of dis- 
toibaace doabtlera aSbcta the flame, but tbe impulses do not accumulate, 
ai in the case where the uote of the tube itself is struck. It appears as if 
the flame were tUaf to a single impulse, as the tympanum would probably 
be, and, like tbe latter, needs the accnmnlation of impulses to give it suF 
Sclent motion. A diflerence of half a tone between two tuning-forks is suf 
flcUnt to caoaooaeof these to set the flame singing, while the other is power- 
Uu to produce this eflect. 

I have said that the voice must be pitched to Ihe noto of the tube whidi 
■aUTonnds the fiame ; it would bo more eoirect to say the note produced by 
tba flame when singing. In all cases, this noto is sensibly higher than that 
due to the open tube which surrounds the flame ; tbia on^t to be the case, 
because of the high temperature of the yibrating column. An open lube, 
fbr example, which, when a tuning-fork is held over its end, gives a maxi- 
mum reinforcement, produces, when sturounding a single flame, a note 
higher tban that of the fort. To obtain tbe latter note, the lube must bo 
sensibly longer. 

What is the constitution of the flame of gas while it produces musical 
■ounda f This is the next question to which I will briefly call attention. 
lyooked at vrith the naked eye, the sounding flame appears constant ; but is 
tbe constancy real 1 Supposing each pulse to be accompanied by a physical 
lAmge of the flame, such a change would not be perceptible to the naked 
eye, on account of the velocity with which the poises succeed each other. 
The light of the flame would appear continnona on the same principle that 
iJte troubled p<vtion of a descending li^juid jet appears continuous, allbongh 
by proper means this portion of a jet can be shown to be composed of iso- 
lated drops. If we cause the image of tbo flamo to pass speedily over dif- 
ferent portions of the retina, the changes accompanying the periodic im- 
pulses will manifest themselves in tlie character of the image thus traced. 

I took a glass tube, three feet two inches long, and about an inch and a 

hidf in internal diameter, and, placing it over a very small flame of oleflant 

gas (common gas will also answer), obtained the fundamental note of the 

tnbe. On moving Ihe head to and fro, the image of tbe sotmding flame wai 

21* 
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Mparated iato ft BBiiee of diatinct images ; the diatancQ beiveea the imigea 
depended upon the Teloclij with which the head was moved. Tliis esperi- 
menl is suited to > darkened locture-rDom. It was edLl easier to obtaia the 
■eparatioD of the imiiigea in this way, when a, tube six feet uine inches in 
' length and n larger Qame were made use of 

As suggested to me by a lad/ to whom I had tlie pleasure of showing 
these oxpcriinonls, tbe same result is obtained when an opem^lass is moved 
to and fro before the eye. 

But the most convenient mode of observing the flame is with k mirror ; 
and it can be seen either directly in the mirror, or by projection upon a 

A lens of thirtjr-thrce contlmclors focua was placed in front of a flame of 
common gas, upwards of an inch long, and a paper screen was hung at 
about six or eight feet distance behind tbe Same. In front of the lens a 
■moll looking-glass was held, which received the light that hod passed 
throngh tbe lens, and reflected it back apon Ihe screen placed behind the 
latter. By adjusting the position of the lens, a well deflned inverted image 
of the flame was obtained apon the screen. Oa moving the mirror tbe image 
wa« displaced; and, owing to the retention of (ho impression by the retina, 
wlMn the movement was Bofficiently speedy, the imago described a coatinu- 
otis luminous track. Holding the rnimir still, the six foot nine inch tube 
was placed over the flame ; the latter changed its shape the moment it com- 
meoced to sound, remaining, however, well doGned upon the screen. On 
now moving tbe mirror, a totally different effect was produced ; instead of 
a continuous track of light, a scries of distinct images of the sounding flame 
was ob^rved. The distance of these images apart varied with the motion 
of the mirror; and, of course, could be made, by suitably turning the 
reflector, to form a ring of images. Tbe experiment is beautiful, and in a 
dark room may be made risible to a lai^ audience. 

The experiment was also varied in the following maimer : — A triangular 
prism of wood bad its sides coated with rectangular pieces of looking-glass ; 
it was suspended by a thread, with its axis vertical ; torsion was imported 
to the thread, and the prism acted upon by this torsion caused to rotate. It 
was BO placed that its three faces received in succession the beam of light sent 
from the flame through the lens in front of it, and throngh the images upon 
the screciL On commencing its motion, the images were but slightly sepsr 
rated, but became more and more so as tlio motion approached its maximum. 
Thlj once past, the images drew closer together again, until they ended in a, 
kind of luminons ripple. Allowing tbe acquired torsion to act, the same 
series of eflecta could be proda(«d, the motion being in an opposite direction, 
la these eiperimenta, that half of the tutie which was turned towards the 
screen was coaled with lampblack, so as to cut off the direct light of the 
jet from the screen- 
But what is the state of the flame in the interval between two images ) 
The flame of common gas or of oletiont gas, owes lis luminousness to the 
■olid particles of carbon discharged into it. If we blow against a, luminous 
gas flame, a sound is heard, a small explosion in fact, and by such a puff 
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tlw ImninoosnMa waj be caused Co disappear. Dnriag a wiady night the 

expwed gas-jeta in the chops are oficn dcprirod of dioir light and bum bine. 
In like manner the common blowpipe jet deprives Imrning coal gas of its 
brilliant light. I hencff conclnded tbnt the explosions, the repetition of 
which produces the musical sound in the case before as, rendered, at the 
moment ttiey occurred, the combustioa so perfect aa to extinguish the solid 
carbon particles ; hut I imagined that the imnges on the screen would, on 
closer examination, be found united tij spaces of blue, which, owing to tlieir 
dimness, were not seen bj the method of projectiaii. This, in manj instances, 
was foand la be the case. 

I was not, however, prepared for the following resnlt :— A flame of ol»- 
&Bnt gaa, rendered almost as small aa it coold be, was procured. The three 
feet two inch Cabe was placed orer it ; the flame on singing became elong- 
ated and lost some of its light, itiU it was bright at its top ; looked at in 
the moving mirror, a beaded line of great beauty was observed ; in front of 
each bead was a little luminons star ; after it, and contianDai with it, a spot 
of rich bino light, which terminated and left, as far as I could judge, a per- 
fectly dark space between it and the next following luminous star. I shall 
examine this further when time permits me ; but, as far as I can at present 
judge, the flame was actually extinguished and re-lighted in accordance with 
the sonorous pulsations. 

When a silent flame, capable, however, of being eiciled by the voice in 
the manner already described, is placed wilhin a tube, and the contimions 
line of light produced by it in the moving mirror is observed, I know no ex- 
periment more pretty than the resolution of this line into a string of richly 
luminous pearls at the instant when the voice is pitched to the proper note. 
This may be done at a considerable distance from the jet, and with the back 
turned towards it. 

The change produced in the line -of beads when a tuning-fork, capable of 
giving beats with the flame, is brought over the tnha, or over a resonant jar 
near it, ia also extremely interesting t^ observe. I will not at present enter 
into a more minute description of these results. Sufficient, I trost, has been 
said to induce experiraenten to produce the effects for themselves ; the sight 
of them will give more pteasote than any description of mine could possi- 
bly do. 

ON THE OFTICAL STODT OF TIBKATIOHS. 

A memoir has been recently presented to the French Academy, by M. 
LisSBJjous " on the Optical Stndy of Vibrations." The author proposes, 
in judging of the nnmber of vibrations which occasion particular sounds, to 
reject all appeals to the eai, and to judge of the vibratory motions by the 
eye. He places on die exterior face of a tuning-fork a small mirror, and 
directs a sun-beam upon it, which is reflected upon a. paper screen placed in 
the angle of its reflection ; the beam is concentrated by a convergent lens. 
As long as the tuning-fork is silent the image is motionless, but if it is vi- 
brated the reflected ray vibrates in the same plane, and its extremity, rapidly 
oscillating on the screen, traces a lengthened image, whose anperflciei is in 
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proponioa to the anplitade of the vibntoi7 motion and to the gqoaie of du 
inteiiBity of the sound farnubed. A doaf man maj coneeqaontl^ asccrtiuQ 
whsther the Bonnd exists, or whether it inereneeg, (a whedier it dies away, 
and follow the Tuiations of tlie figure dwcribed bj*the reflected raj. Nor 
in diis all. Doea the experiment-maker desire lo know if this taning-forfc is 
m accord wi& another taning-fork, he places a second mirror upon this new 
toning-fork. and it is placed upon the angle of reflection of tlia first, taking 
care that both planes of vibration ahall be peipendicniar lo each other ; tlie 
reflected ray will again be thrown upon the icroon. If each of tlie toning- 
forks bo vibrated singly, the luminoaa image will be lengthened ; if the first 
Inning-fork prodacea a vertical extension, the second will produce a horizon- 
tal extension, and when both of them vibmte ti^ther, IliB expenment- 
tnaker will have at every instant the flguro which resalta from die combiua- 
laoo, or from two rectangular motions. He demonstnUes that the figure 
noder these drcnmstnncet most be either a circle or a slxijght line, or some 
one of the intermediate ellipsea. The characteristic by which it may he dia- 
eovend whether the two tuning-forks vibrate in unison, is that tbe flfnre, 
whatever it may be, remains permanent and like itself, althongh gradually 
Atrfinimiiin^ by ^s pTogrsssivo weakoess of the initial movement. If on ther 
eontivry there la some difference betvroen the two velocities of vibration, 
wamiog will be given of their existence by tbe dcfbnnaljoa of the optical 
tgnie. In this way the eye will perceive differences which the most sensidve 
oar could not detect. If, instead of being in unison, the tnning-forks are in: 
the octave, the optical Sgai« beconies a sort of S, which may change into a 
^nre like lbs aammit of a parabola ; and here, too, the constancy of die 
change of the Ggme indicates that tbe octave is more or lees just. All tbe 
mtuical intervals ropreseoted bj tbe commensurable relations of the nomber 
of vibratione have their cnrves in which the two terms of the fraction an> 
joined, written in geometrical hmgni^e. Hitrors are sot absolutely neces- 
sary to Che applicatioTi of this method, which consists in amplifying by op- 
tical means and composing ti^ther the vibratory motions of two bodie* 
which are to he compared, so as to obtain without appealing to the ear a 
degree of preei«on which has no limit, except the irregularities of the roa- 
dianical phenomenon, or it» too rapid duration. 

OH THE EFrECT OP WIND ON THE INTENSITT OF SODND. 

Hie following is an abstract of a paper on tbe above snbject, presented at 
the Briiaah Association, Ihiblin, by Prof. Stokes : — 

The remariiable diminntion in the intensity of sonnd, which is prodnced 
when a strong wind blows in a direction from the observer towards the source 
of sound, is familiar to everybody, bat baa not hitherto been explained, so 
far as the author is aware. At first sight we might be disposed to atcribnta 
it merely to the increase in the radius of the sonnd-wave which reaches tbo 
observer. The whole mass of air being supposed to be cairied uniformly 
along, the time which the sound wonld take to reach die observer, and con- 
seqoeatly the cadiaa of the aonnd-wave vonld be incieased by the wind is 
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the ntio of tho velooity of sound to tho sum of the velockiea of sound nnd 
of tho wind, and tba intemity wonld be diminislied in the inverse duplicate 
ratio. But tho effect is much too groat to bo attribatabio to this cause. It 
vould be a strong wind whoso velocity was a twcntj-fourth port of tliat 
of sound ; yet even in thia cose the intensity vrould be diminished by only 
about B twelfth part Tho first volume of thB"Annfllosdo Chimie," (1816), 
contains a paper by M. Delaroche, giving the results of some eipcrimcnB 
made oa thia Eubjcct. It appeared from tho experiments, First, that at 
small distances the wind bus hardly any perceptible effect, the sound boiog 
propagated almost equally well in a direction contrary to the wind and in 
tho diroction of the wind ; Secondly, that the disparity between the intensity 
of tho sound propagated in tJiese two direction? becomes proportionally 
greater and greater as the distance increases ; Thirdly, that sound is propa- 
gated rather better in a direction perpendicular to the wind than even in tho 
direction of the wind. Tho explanation offered by the author of the present 
communication is as follows. If we imagine the nhulc mass of air in tbe 
neighborhood of ^e source of disturbance divided into horizontal strata, 
these strata do not all move with the same velocity. The lower strata are 
retarded by friction against tbe earth, aod by tbe varioos obstacles they meet 
witli ; the upper by friction against tbe lower, and so on. Hence the velo- 
city increases from tbe ground upwards, conformably with observation. 
This difference of velocity disturbs the spherical form of the sound-wave, 
tending to make it somewhat of the form of an ellipsoid, the section of 
which by a vertical diametral piano paiallcl to the direction of the wind is 
an ellipse meeting the ground at an obtose angle on tho aide towards which 
the wind is blowing, and an acate angle on the oppoaito aide. Now, aound 
tends to propagate itself in a direction perpendicular to tho aonnd-wave; 
Bad if a portion of the wave is intercepted by an obstacle of large size, tlio 
space behind is left in a sort of sound-shadow, and the only aonnd there 
heard is what diverges from the general wave aflcr passing the obstacle. 
Hence, near the earth, in a direction contrary to the wind, tho sound con- 
tinually tenda to bo propagated npworda, and consequently there is a con- 
tinual tendency for an observer in that direction to be left in a sort of aound- 
■hodow. Hence, at a sufficient distance, the sound onght to be veiy mnch 
enfeebled; but near tho source of distnrbanca this cause bos not yet had 
time to operate, and therefore the wind produces no sensible effect, except 
what arises from the augmentation in the radius of the sound-wave, and this 
is too small to be perceptible. In the contrary direction, — that is, in the 
direction towards which the wind is blowing, — the sound tends to propa- 
gate itself downwards, and lo be reflected from the surface of the earth ; 
and both &us direct and reflected waves contribute lo the effect perceived. 
Tho two waves assist each other so much the better as the angle between 
tliem is less, and this angle vanishes in a direction perpendicular to tho wind. 
Honeo, in the latter direction tho sound ought to bo propagated a little bet- 
tar than even in thadirectionof the wind, which agrees with ilie experiments 
of M. Delaroche. Tbua Iho effect ia referred to two known canses, — tho 
increasad velocity of the air in ascending, and the diffraction of sound. 
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OK A NEW AND SDFGVLA& ACOUSTIC PHENOUBNA. 

AtthoDa1)I[n meeting of the British Association, Mr. Donovan, in a, com' 
tnnnicatioD, first explained the beats wliicli are experienced wlien two strings 
taned nearly, bat not exaetl^, to nnison, are Etruc-k nt tlie eamc time. Ho 
then stated tbat the Earl Stanhope had observed that when a tuning fork 
whilst vibrating was. held to the iccth, Bimilor beala were heard, whiih he, 
!Earl Stanhope, attnbntod !n the two pronga of the tuning fork not being in 
exact unison. This effkct the author oflen tried to experience, but never 
could succeed nntil npou one occaBion, just after he had ceased from violent 
exercise, having applied the foit: to hia teeth, he distinctly heaid iJio beab>. 
He was thus led to tlie tme origin of the phcnomcnoa, which he could now 
experience whenever ho wished by running a. ehort distance, panicolarly up 
and down stairs, The efffcct was caused by the bealinga of his own heart, 
or the pulsations of the circulating blood. Some authorities howeyer, would 
explain the phenomenon described by the author, to one set of vibrations 
propagated to the mdiCoiy nerve throng the bones of the lecth, and of the 
head, modified by the action of the heart interfering with ottier pulses propa- 
gated in the ordinary way through the air to the organ of hearing. 

YIBRATrONS OCCASIONED BY WATER FALLINQ OVEE DAK8. 

At the Montreal meeting of ttio American Association for tho Promotion 
of Science, Professor Snoll of Amherst, prosented a communication on the 
Tibralionfl occasioned by the water falling over the dam accoas the Connecti- 
cat river at Hadloy and Holjoko, Mass. 

Ho first described the dam as a stmcture I0I7 feet in length and thirtj 
feet high, over which, at the time of his observations, about two feet of 
water was falling in an nnbroken ehect. By descending to the base of the 
dam and looking behind the sheet of water, the currents of air rushing in and 
out eoold be perceptibly felL These currents were set in motion by the 
water, and wero vibratory. The action of the water produced rareficatioa, 
which in torn produced the pulsatory motion of the sheet, — the smallness 
of the space not being suffidentl j lai^ to allow a current through tho entire 
length. These vibrations Taried ; when the thermometer was at eighty, and 
the water two feet in di^th, the vibraiions were 137 per miunta. When the 
temperataro was at seventy, the vibrations were 130. 

The vibrations were in two segments, alternating with eaeh other gener- 
ally, and were sufficient at times to throw the sheet of water at its base ten 
inches outward, — produced, ho did not doubt, by tho pressure of the air be- 
hind. They were communicated to the ground, and were of sufficient force 
at times to be felt at Springfield, eight miles distant, pulsating tho windows 
and doors at the same rate, 137 per minute I 

Professor Hitchcock Cjjdorsed the view presented, and said that ho had 
repeatedly seen the Tibrations &om a Mil four miles distant, and it was a 
most beautiful eight. 

Ur- Charles Stodder of Boston, however, in a paper recently read before 
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tbe ITtiaral TBsCoiy Society^ opposes the thcor; presented by Prol^isor 
Snell, and considera tliaC it is entireiy dieproved b; a, dam at Lewiston, 
where the water falls over an inclined plsno, leaving no space for air under 
it, and yet the vibcationB hid tbtj decided. 

According to the viewB of Mr. Stodder, tho phenomenon is caosed by that 
property of falling fluida by which thoj asBnme Ihe giobnlor form, Trfiich may 
bo seen at the Kauterskili Falls on tho Catskill Mountains, wbere the whole 
body of the felling water is broken info drops. Applying this principle to 
the fall orcr an artificinl dam, the water at tho very commencement of iti 
descent begins to nssumo that form, and tlie further it descends tho nearer 
it approaches to it In passing over a dam like that at Hadley, tho water 
presents a uniform depth Chroaghont tho whole length of the dam, and if 
we imu^no the currunt of water to bo an inQninidc of small straoms of uni- 
form deplli in contact with one another, each having tho same tendency, tho 
resalt mnsl he to prodnce ewcllings and contractions throughout the whole 
extent of the dam. When each of these waves strikes tho bottom, it gives 
a blow proportioned in fonx lo the body of water falJing from the height of 
the dam. Every variaijon in tho depth of the water causes a variation in 
the size and dietanco of Iha wavca, each of these canses a concussion in pro- 
portionate intensity lo the weight of water in it, and in rapidity to llieir dis- 
tance apart. These ctfccts of fulling water should be expected in general 
only OD artificial falls, such as mill dams." Respecting natural falls, he 
says ; — "As their faces are rarely vertical, but are broken with angular 
rocks, caosing varioui depths of water on them, and as every variety of 
depth alters the conditions to form the concussive pulsations, diere is no co- 
incidence among them, so that the waves of oqe part strike the bottom in 
the intervals of those of another part, and thus (ha concussion of one neu- 
tralizes tho olber. At Hadley, the dam is one right line from bank to bank, 
the bed of the river is solid rock, and the top of the dam is level. The 
waves or pulsations of falling water ani nnifonn, and slriko the bottom 
with sychronons concussion from one end of the dam>tD the other. It is 
not snrprising that the earth should bo (vlt to vibrate at a great distance." 

kafidit: of thought, ob nekvous action. 
Tho method of transforming the valuation of time into space by the rapid 
revolution of a cylinder, proposed by Mr. Fi/eau, has been applied to tho 
measurement of the rapidity of nervous impulse. Sach a cylinder rotating 
1000 times a second, and divided into 360 degrees, may measure 1-360,- 
OOOih part of a ECcond ; Or rotating 1500 times a second, l-540,000th part 
of a second ; and even this may be subdivided by a microscope, so as to ob- 
min the ten-millionth or perhaps lOO-millionth part of a second. By this 
eitremo minateness of subdivision of time, it is not difflcnlt to measure even 
tiie rapidity of a nervous impulse. If an electric shock bo given lo the arm, 
it produces a sensation, and a contraction of tho muscles. Hence by noting 
the interval of time between the shock and the contraeiion, the time oc- 
cupied by the transmission oftbo sensation and the action of the brain, how- 
evar quick, will be datcrmhied. By ti^ug the experiment with aiffoicnt 
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parts of thn body, Bensiblo differences liuya been obscrred, the shock ^jplied 
lo the thumb being ono-tliirticth of a second beliind that opplied to the 
bee; and thia differeoce pertains to the transmission and not to the action 
of the bruin, and henco enables ns lo cliniinale the latter in the experiments. 
In this way it has been found by M. Helmholtz, bj whom these experimcnls 
have been made vith the most care, 

1. That sensations are transmitted to the bratn at a lapiditv of about 
iSOfttt ptr tBcrmd, or at one-Gfth itie rate of sound ; and this is neurlj' the 
same in all indiriduals. 

S. The brain requires ent-tenlh of rr second to transmit its orders to the 
nerves which preside over volontary motion ; bat this amount varies nmch 
in diSerent individuals, and in the same individual at different times, accord- 
ing 10 tbo disposiiion or the condition at the time, and is moro nigolar, the 
more Eastained Ibe attention. 

3. The time required to trsjismit an order to Iho muscles by the motor 
nerves, is nearlj the same as that required by the nerves of sensation to pass 
a sensation ; moreover it passes nearlj ona-hundiodth of a second before the 
mnscles aj-e pot in motion. 

4. The nhole operation requires one and a quarter to two tenths of a 

Consequently when wo spealt of an aclivo, ardent mind, or of one that is 
slow, cold or apathetic, it is not a mere figure of r^loric. — M. Uk, Beuat 



Mr. J. J. Mnqihy, at the British Association, communicated a paper con- 
taining a proposal for (he establishment of a uniform reckoning of time over 
the world in connection with the telegraph. The paper stated -thai the 
period, in all probabilitj, was not rcmoto when the telegraph would effect 
an almost instantaneoas communioition bctvroen parts of the world which 
arc separated by an extensive arc of longitude, and differ in tbeit solar 
time by sevei-al hoars. The system which had been inttoduced all over 
Great Britain of keeping Greenwich time everywhere, could not be applied 
over eslensive arcs of longitude. A difference of half an hoar between 
solar time and clock time at any place was no inconvenience, boL a dif- 
terence of six hours would be much too great. It would be necesisary for 
distant places to continae to keep their local solar time ; but in oi'dcr to 
time the receipt and despatch by telegraphic messages it would bo necessary 
cither to reduce the time of one place to that of any odier with which it 
might communicate, or to adopt a nnifbrm reckoning of time for all. We 
have to propose a simple and self-acting method of meeting tha reqniie- 
ments of the case. Let every telegraph statjon that communicaled with 
distant stations bo fumislied with n clock, oimilur in other respects to a 
common clock, but provided with a donblt circle cf figurcB on the dis], 
the inner cirele being fixed as in a common clock, but the outer one 
capable of b^ng moved round. Let some one meridian, say that of 



LjCKJ^Il 



' MATDItAL FHILOSOPHT. 253 

Greenwich, bo chosen, to which oil others ehonld be tcfetrcd. Let every anch 
clock ChroaghonC the world indicate Gtceawich time on the inner or Etation- 
aiy circle of fignras, but when the clock is set up at anj BtB.tioil, let the outer 
circle bo moved round, and so set that while the hour hand shows Green- 
wich time on the inner circle, it may show local solar time on the outer one, 
and let messages bo dated in both local uid Greenwich tinae. The perfect 
convenience of this plan was obvious. It reconciled the necessity of keeping 
local time with the advantage of uniform time, and got rid of any trouble in 
reducing the one into the other. The system might be rondered more work- 
nlile still by abolishing the distinction of cast and west longitnde, reckon- 
ing all cast or all west from degree to 360 minutes, anJ by abolishing the 
distinction of a. m. and p. m., reckoniog time from midnight to midnight, ap 
to twenty-four o'clock. 

BELF-IKDICATING BALAHCE DABOMBTEB. 

M. Secchi, of Eome, has recently invented a new construction of barome- 
ter, which possesses the advantages of not being liable to be broken, of giving 
the readings exact, which Aneroids and others do not, and of recording tliose 
readings by self'Octing mechanism. M. Becchi says that all improvements 
hitherto have been limited to the employment of large tubes to avoid the 
evils of capillary attraction, and to the obtaining of greater exactitude in the 
readings. Alt attempts to make the instrument graphic — that is to say, self- 
acting to record the different variations, and to make the indications more 
minute — have not yet been successful. The principles on which the new 
barometer is constructed will be nndcTBtood by the following Biatement : — 
Snppoao the cuvette of a barometer to be placed on a table and the glass 
tube so arranged as to admit of its being Med by hand. The force Ihat will 
be required to lift the tube wQl be equal to the n eight of mercury in the tube, 
or in other words, to the amount of atmospheric prcssuie exercised on the 
mercuiy of the instrument. Wo shall therefore bo able to really weigh the 
pressure of the atmosphere by attaching the barometer (the tube onlyj to 
one end of a balance, and weights to the other ; for it is evident tliat at every 
change in atmospheric pressure a corresponding increase or decrease in 
weight will have to be made at the other end of the balance to maintain 
equilibrium. To ascertain the vaino of absolate prcssarc on a unity of snr- 
face, it will bo necessary to tate into consideration tJie weight of tlie mho, 
and also of the weight of that portion thereof which is immersed in the mcc- 
cnry contained in the cuvette, and especially tlte internal sectional area. 
The knowledge of the latter, so far from being an obstacle, is a positive ad- 
vantage in construction; for, by increasing the sectional area, the force that 
actuates the instrument will also be ineroosod, and mill consequently permit 
of more exact and more minute readings. If the sectional area be ten sqaares 
ccniimelrea, and the pressure varies by cantimotres in height, tlie weight 
to bo placed at the other end of the balance will bo Uiat of nineteen cubical 
!S of mercury, or one hundred and thirty-five gtammes ; while, if 
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the iectiona] area hnd been eqnal to ono Bqnam centimeire onlj, the weight 
won 111 liavo boon hnt I36 grammes. 

Starting from Ihese obflorracions, M. Sccchi adopted the following construe- 
tion for his barometer ; which has been made and used in the observatory 
at Rome, The Imronictrical tnbo is attached to one end of a steelyard or 
bLilaaced lever, which carrica at the other end a counterbalance weight and a 
pointer, fif^n mlllimotrOB, or five-eighth inch diameter, which is reflected in 
a minor. This mirror also reflects a graduUcd scale, so that the variation 
of one-tenth of a lino of the pointer is indicated by a movement of six lines 
on the reflected image. The writer enumerates tho following advantages 
peculiar to his invention : — 1. As the nlmosplioric pressure is weighed, and 
not indicated by the height of the rolnmn of morcnry, the tnbo may be con- 
structed of any non-fragile material, sudi ss iron, which docs not amalga- 
mate with the mercnry, provided tho bore be of equal diameter throughout 
a. By increasing the sectional area of the tube, the additional weight will 
give sufficient motive power to a pencil attached to tho other end of tho lever 
to mark the variations of atmospheric pressure. 3. By tho intervention of 
enitnble gearing, the scale of observations may be augmented without incon- 
venience or danger to the exactness of the instrument. 1. The new construc- 
tion is independent of the form of the miniscus, of the purity of mercury, of 
its specific gravity, and of tho temperature and diflbrencc of gravity peculiar 
to different latitudes, for all these qualities exercise influence upon the volume 
of mercnty, and on tho height of the column of mercury in the tube, which 
has to be measured to obtain tho weight of atmospheric pressure, whereas, 
with tho new instrument tho weight is given at dnce. Another advantage 
of employing iron for barometrical tabes is, that thcto is no danger to fear 
from tlie adhesion of lui', or moislnre, and the mercury may bo boiled with- 
out fear of bursting. Iron barometrical tubes will likewise permit of other 
fluids being employed, atid probably ndvantngeou^Iy, instead of mercuiy. 
M. Seechi states that ho invariably found his now Iwromctor indicate vaiia- 
tions of atmospheric pressure before ordinaiy baromefera did bo, and that by 
avoiding loss by friction, most c:tact instruments may be produced. 

It has been suggested that tliis invention may be applied to tlie coustmc- 
tion of audible or danger-signalizing barometers, which, if placed on board a 
ship, would tell the captain and whole crew of the approach of storms ; or 
which, if placed in mines, would warn miners and inspectors of tho presence 
of flro-damp, ns well as indicate Its precise bcality. For tliis purpose it 
would be only necessary to employ a weighing bai-ometer, tho pointing of 
which was composed of some euit^lo condnctlng material, but Insulated 
from tlie rest of the instrument. The pointer should bo in communicotion 
wifli one of the poles of an electro-magnetic battery. Tho dial, over tho faca 
of which the pointer would have to travel, should bo composed of glass, or 
other suitable non-conduciing matcrkl, with mefallie points inserted at ihoso 
gradations, which indicate dangerous variations of atmospheric prossuie. 
These points would have to be placed in communication with tho other pole 
of the battery. The reader will readily see by this arrangement, tiiat when 
tho pressare of the atmosphere shows- An presence of dimg^, citber at sea 
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ftom storms or BqnalU, or in mines from the nccnmulaiion of carbnreticd 
hydrogen gaa, the pointer will come in contact nitli the molallic danger-point 
ia tbe fiice of tbe dial, and so complete tlie electric circnit wbich would liave 
tho efi(M:t, b; the interventiun of tlie ordinary or well-known appamlus of 
Eoanding on alarum, either by ringing a bell or exploding gunpowder. Tho 
dTTHQgemenls may be varied to suit the particular case, bj making the dial 
of soma conducting material and tliii dangei-points of non-Conducting mRte- 
rial, so that it would be tbe breaking of tho electric circuit that would give 
the alarm. In tbe case of ships iho barometer might be placed in tho captain's 
cabin with aa alamm there, and another on deck near the wheel. While in 
mines a barometer should bo placed in every gallery with an alarum to warn 
the minars who might be there ; and it should also be in communication with 
an lUaramand correspoading dial indicatorat the month of tho pit, so that the 
overlooker might at all times know the state of the atmosphere in every part 
ef the mine, and be warned of the first approach of danger. 

Gwjnne's Boronisier. — This new invention consists of an inverted glass 
syphon, sealed at one end and open at the other, partly filled with mercury, 
and sospended, bo that tho two limha of tho syphon fotm tho arms of a bal- 
ance. The invention consists chiefly in supporting or balancing the instru- 
tnent on points, pivots, or knife.cdges, or suspending it by a fiexible material. 
Be a silken cord, a iinc flexible steel spring, &c., which allows the instrument 
to vibrate or oscillate freely, and a pointer or hand fixed to tho instrument, 
and moving in front of an index or dial, shows by its motion tiie mast 
minnie change in tbe atmosphere. Any increase in the pressure of tbe nt^ 
mosphere forces tho mercury towards the scaled end of the tube, giving a 
Jmsponderanco to that side of tho syphon, and, consequently, motion to th* 
while a decrease in the pressure produces an effect in the 

IS direction. A great many varieties in the arrangement of the in- 

it may he made. 

CHROKOMETEB COMPASS. 

By means of this it^stmment, which isacombinationof a universal dial and 
chronometer, the inventor, Mr. Ralph HeedCr, of Cincinnati, claJms to be 
enabled to take any horizontal bearing, in any latitude, at any time of the 
day, by btinging tho shadow of the gnomon to its proper place. The gno- 
mon revolves by means of the chronometer, bo as to perform one revolution 
in twenty-four hours ; and when the instrument is levelled and elevated to 
true latitude, and adjusted at the meridian, tho gnomon points steadily to 
the Bun. whirh it follows in its course. And conversely, if ihc inatramcnt be 
levelled and elevated to the latitude of the place, and turned round horizou- 
tatly till the gnomon points to tbe sun, or till tho shadow fjUs on the proper 
point, it will be adjusted to the meridian, and an angle or bearing may be 
laid oif by a horizontal gradual motion. It will also solve practically all 
the problems whidi can bo solved by any ormillary sphere, or by spherical 
trigDnomctry, so far as its drcles and its motlena axtend. Thus, the decli- 
nation and the time given, it will show the altitnde and the latitude M any 
hour and at any place. Ths iniBument u connructed on ccnact ouulw; 
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maClcal principles, and will be oseful in high Utitndca where the needle 
traverses badly. Its accnmcy depends on the correelness of the clironom- 
eter, by which the index, or gnomon, is moTCd, and upon its adjustment (o 
the meridiatt of the place. 

ABBOTS HOnOMETER. 

The following is a description of a nen nautical and astronomicHl in- 
Btrnment recently invented by the Eev. Amos Abbot, a miasionary con- 
nected with the American Board : 

Aplane meiallic hemisphere of ten-inch radius, with a graduated arc nnd 
an orthogruphic projection of lines of latitude divided by dots into minutes 
of titne, and nambcied from six o'clock townrda the arc for the a. h., and 
from the arc for the e. m., is the foundation. Moving from the centre of this 
projection is an index ann, like a quadrant, with a Vemier, reading to half 
minntBB, and npon tliis arm, sliding in a groove, and at right angles to it ia 
a bar, graduated for a scale of altitndes and comprehending the appropriate 
corrections. This eeolc-bsr, of coniGe, movea with the index arm, and is 
always perpendicular to it, and aeroae it a plane glass, with fine lines upon 
its surface, is made to slide so that it may be set to any given altitude. By 
this simple combination of parts, the time from an altitude of the sun, moon, 
planet, or star, is readily worked. Latitude, by various means, ia deter- 
mined; a lanar distance is cleared ; azimuth, ivithout a compass, ia found; 
and, in short, all spherical problems are solved by inspection. The plan of 
the instrnment is obvious 1o a pcreon familiar with spherical tripionomelry, 
correct, anil the execution of it ao nice, that its accuracy is easily demon- 
strated by examples. 

CAVENDT'S NAUTICAL TEIPOD. 
An instrumeot for obtaining nautical observations in thick weather, in- 
vented by Capt. Cavendy, of New York, consists of a metallic tube, sup- 
ported by a tilpod on a universal hinge, so as to keep it in a vertical posi- 
tion, with its point constantly to the zenllh. Through this tube the position 
of the sun is ascertained at meridian, and by the angle obtained bctn'cen it 
and the zenith the basis for calculating correct obaervations is obtained, 
w!:ile the use of llie quadrant to give correct observations would require a 
clear horizon. This instrument is highly eominended. 



Mr. John Wise, the eminent American ^ronoot, has recently pnblishcd, in 
the New York Tribune, the following very cniious observations on the 
physical aspect of thunder storms, which have been mode by him fi-om lime 
to time during his nomcrous balloon aaeensions : 

A Slorm viewed fiom above the chads has the appearance of ebullition. The 
upper surface of the cloud is bulged upward and outward, and has the re- 
aemblance of a vast sea of snow boiling and upheaving from internal eon- 
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Ttiliion. The riewiatntni a point where the atraogphere ia dear, aronnA 
sod abort. Immediately above the stona the aii is not bo cold aa in a ptaca 
where tlicra ii no clond nor stonn beoeutb. The fiilling of the rain can be 
heard above the cloud, making a noise like a waterfall over a precipice. The 
thandcr heard above the cloud is not loud, and the flnshea of lighlntng ap- 
pear like irrcaks of intensely- white fire on a Borface of white vapor, 

A Side Vttvrofa Slom — observed when it is a mile or two off and some- 
whnt lower than the point of obiservut ion — presents in form the shape of an 
hour-);Uus 1 the pictuie of a waterspout also gives b good outline of its 
■hape. In this wclt-defined form it mores along over tlie earth. When the 
(torm is so small that you can embrace its whole bulk at a nngle glance — 
which you can do when you are several miles off and a little more elevated 
than the meteor — it looks as thou^ it were truting its lower baae along on 
the Eurfuce of the eurtli, and it has an individuality which cannot be recog- 
itiied when viewed from the gronnd. Although the nonu is being moved 
litotig by the same current of wind that is drifting along the observer, it will 
be deflected from that comae by its encountering a monntain ridge or a deep 
vailcy, jut in proportion to the amount of lateral force or obstruction it soft- 
tains in such cases ; ajid tboli tho observer in a. balloon may continne onward, 
whilo the storm may be moving ojf at right angles with his route. These 
lateral views of storms are very grand and imposing as they rush along by 
an elevated observer. 

A Cioaer Kwii^/rom (is Side o/o Sona, and partly to it, reveals a very in- 
teresting physii^al aspect. The one now described occnrred on the 3d of 
June, 1852, during a balloon excursion from Portsmouth, Ohk>. The stonn 
was kedging up the Ohio River, about fifty miles above Portsmouth, and 
where the river conises nearly north and sonth, while I was sailing from 
west to eaiL Moving at nearly right angles with the storm, soon brought 
ns together, and the eonntry below being dense ibrest, the meteor'i company 
was preferred to a reception in the woods. It was easy to keep ont of the 
vortex of the tlorm from an abundant supply of ballast aboard of the air- 
■hip ; hence a point in its wake was the station of observing ita action, and 
having learned that the shape of storms was like two cones with their ends 
j<rined, with a wind driving in below and nshing out again at its top, you 
iiiigbt Bail with iiopnaity in its wake, provided you kept midway between 
the nppor and lower cloud. When getting too low in its wake there was a 
tendency to rock the balloon into the vortex, but this was countervailed by 
gtung up near the out-spreading cload. In this posidon the eir is cold, and 
you are in the shadow of the upper cloud, unless you sink low enough where 
the sun may reach you under the overlapping cloud. Although the snn was 
shining on me, the rain and small hail were rattling on the balloon. A run- 
bow was standing in and against the body of ^e meteor, or rather a pris- 
matieally colored arch the shape of a borso-shoe was reflected against it, and 
aa the point of observation changed laterally and perpendicularly, the per- 
spective of tliis golden grotto changed its hues and forms. Above and 
behind this arch there was going on the most terriflc thunder, bol no zig-zag 
liahtoing was perceptible, only toight flashes like explosions of " Botnaa 
22" 
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candlet''in fireworks, Occiuionallj there wonid be azig-zag explosion In 
the clond immcdlatelj below, Bud the thunder therefrom Bonnded like « 
"feu do joie" of & rifle corpa. Once an omnge-colored wave of lighi 
Beemed to fall from the nppcr to the lower cloud, and right oyer the balloon, 
but no sensible effort was produced by its contact. This was " still iight- 
ning." There appeared all the time while in the storm electrical actioa going 
on in the balloon, such as expansion, tremalons tcnsiou, attraction by lift- 
ing papers out of the ear ten feet below the balloon, and hugging them to its 
body for a moment and then letting them drop off again ; but as I had 
no instruments I can only relate the mattifeststjons of electrici^ in this 
case. While, as stated nbovo, n distant view of elorms is imposing and 
grand, n eloeer view of a great storm such as this Ohio meteor, is truly suh- 
liroo; although the rushing noise below and in its midst, is almost appal- 
Ung.~ 

TIk Quantity and Quality of T/iuTider scero to be in proportion to the mag- 
nitndo of the storm. A storm may be so lunited in siio as that there will 
be no electrieal exploeiona. In this case the developed electricity can bo 
dissipated sad taken ap by the immediately surrioDnding cloud formation. 
April and May ehowen are an eiemplifiealion of this fhct. When the storm 
is of great magnitude the cencrnl portion of its top becomes surcherged with 
electricity, becaose the gorroDnding etond-formed vapor cannot conduct 
awny silently as fast as it is developed, and hence explosions must ensne, 
sad) as noticed in (he Ohio meteor, with terrific and rapid dischai^s of 
thunder ; and moreover, the drops of rain (bat ere formed from this sur- 
charged vapor of the nppcr cloud also become redundantly electrified, and 
allhoQgh they fall quietly down throngh the intervening clear air which is a 
non-conductor, as soon as they reach the lower cloud, which is negadvely 
electrified, they give up their surplus — silently if the capacity of this cloud 
is sufficient to take it up, but explosively if the clond is insufficient ; and it 
may fly off laterally until dissipated, or it may glance downward to the 
earth, rending whatever it enconnlecs before its diffusion in the earth. The 
physical touts here stated are as J saw them ; the rationale of explosion is 
confirmed from the known play of electricity as divulged by the common 
electrical machine experimantB. 

ASlorm Vttwtd from viithin its GiWron — tliat is, from within its vortex, 
where the cloud- vapor is driving upward to where it spreads out — is rather 
a terrible thing, and the very fact that you are caught up in the midst of one 
of nature's laboratory furnaces makes you feel resigned, and determined to 
look to the end (hereof. It may be only terrible because we are not used to 
it ; nevertheless, I would not like to ent«r one again for observation until 
science die(a(e9, without a doubt, that wa are not liable to annihilation or 
serious hann. The one now to be described is the resnlt of a trip in the 
midtjt of a local "torm of so limited dimensions as to have no electrical ex- 
plosions during my passage of nineteen minutes within its bosom. This 
storm originated nearly over the town of Cai'lisle, Pennsylvania, on the I7tji 
of June, 1843. 1 entered it just as it was forming. The nnclens cloud 
above was just spreading oat as I entered the vortex unsuspectin^y. I vras 
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hurled into it to qairk that I hod no opportnnitj of y[ewing its snrrotindinge 
outside, and must thereforo confiDe this relation to its internal action. On 
entering it, th« motion of the air swung the balloon to and fro, as also aronad 
in a eirclG, and a dismal howling- noise aca>mpBnied this unpleasant and 
eickcning motion ; and in a few minatea thereafter was heard the falling of 
heavy rain below, resembling iu 6oand a cataract The color of the clond, 
[Dtemally, was of a milky hue, somewhat hke a dense bodj of eteam in the 
open air, and the cold was so sharp that my beard became bushy with hoar- 
fiijst. As there were no clcotrical explosions itt this storm during my in- 
carceration, it might havo been borne comfortably enough bnt for the eca- 
sicktiess occasioned by the ^tated air^storm. Still, I coutd hear and eee, 
and eyen smell, everything close by and around. Little pellets of snow 
(with an icy nucleus when broken) were pattering profiisely around me io 
promiscuoas and confused disorder, and slight blasts of wind seemed oo- 
casionally to penetrate this cloud latDi-ally, notwithstanding there was an 
npmoring column of wind all the while. Thi^ npmoving stream would 
carry the balloon np to a point in the upper cloud, where its force was ex- 
pended by the outspreading of in vapor, whence the balloon would be 
flirown outward, fall down eomo distance, then be drawn into (he vortei, 
again to be carried npward to perform the same revolution nntil I had gone 
throngh the cold fomace seven or eight times ; and all this time the smell 
of snlphur, or what is now termed ozone, was perceptible, and 1 was sweat- 
ing profosely from some cause unknown to me, nnless it was from undue 
excitement The last time of descent in this cloud bninght the balloon 
through its base, where, instead of the pellets of snow, there was encountered 
a drenching rain, with which 1 came down into a clear Held, and the slorm 
passed on. This slorm may have been accompanied with electrical dis- 
chai^es after it left me, as it had the appearance of increaao as it departed. 
I may here mention that the people in the neighborhood informed me next 
day that it deposited two parallel trains of hail some distance apart. I have 
frequently since and before this occurrence witnessed storms while up in the 
air, bnt a great distance off, sometimes four and fire of them at the same 
time in different parts of the heavens, and always in the months of May and 
Jane, and never accompanied with electrical explosions when they were 
small in dimensions. 

Thunder Storms VteiBed from the Earth, have not the characteristic shapes 
lincnted to the eye of the observer, as when viewed sidewiae from above. 
Neither does one discover the two plat*s of clouds joined in conic soetions. 
The upper cloud can be seen rolling outward, and black clouds below cen- 
tering inward, but the whole seems to be nearly blended in one solid mass. 
By close observation and practice it will soon be deduced that there are two 
plntca of clonds, oven as viewed from the earth. In watching clouds care- 
fnlly from the earth, it will be observed that vivid zig-zag flashes and heavy 
peala are followed by copious showers. The rain drops, being positively 
charged from the upper clood, drop through a clear atmosphere, which is a 
nott-condoctor, Into the lower cloud, which is negatively electri£cd ; and if 
the shower is too copious for the lower cloud's capacity to absorb it silently. 
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•xploiioiu man follow, in the ume waj al tha Lsjdeti jar explodM ■pDB- 
tutcoualf when surcharged to ororfloiriDg. Were it not for tlie lower clood 
Uid its Degative coadition, tbo earcharged dtt^ of isin woald BcintillMe 
dieir elenrkal fire ai they touched the earth. 

Thander-itonnB mge mora Titdendy as they pass over forest* tai motet 
places, and were it not for the depoeitioD of rain as they pass nlonf; their 
track, woald exhibit a parched trail. A long drought is adverse lo tbo gen- 
eration of a tbander«torm, and on the other band a moist earth i^ pioniatiTe 
ef one. 

Thnnder«nnnB aro deflected troro thcii courses, aa well oa retarded in 
their movement, ij Mction on the eanh. Ascending tVom the earth with a 
balloon in the rear of a storm, and monnting up a Ihonaand feet above it, 
ttie balloon will soon override the storm, and may deacend in adraoce of it. 
I have experienced this several times. 

OK THE DniECTIO!! OF THE WHTD. 

Professor Hennessy, at the last meeting of the Britith Association, stated, 
ai the tesalt of his obeervatioita nitll an unproved annemometer, that tiia 
wind rarely blova in a perfectly horiiontal direction. The deviatioits from 
Ibat direction, although oBiiaU/ very small, are sometimM very ramarkabla, 
and (blloT each other in such a way, especially dating siroiy toeeiee, as ts 
indicate a species of andulatory moti<» in the vind. 

OS THE SFIKAUxr OF UOTIOH IN WHIRLWINDS AND TOHKADOB3. 

The following important paper was road before the American Association 
for )8S6, by the lat« W. G. BedMd, and gubsaqoenUy puldiabed in Silli. 
man's journal. 

1. An a^T^aied spiral movement aioand a amaller aliial epace, conad- 
totes the omential portion of whirlwinds and tornadoes. 

3. The coarse of the spiral rotation, whether to tha right or left, ie, one 
and the seme in this napect throngbout tha entire whirling body, eo long as 
its entegnty is preaerred. Bat the oblique inclination wliich the spiral 
movement also haa to tbo plane of the horizon, ia in opposite directions a» 
T^ards the interior and exterior portions of the revolving moss. Thus, in 
the outward portion of the whirlwind the (endonoy of this movement is ob- 
liquely downward, where tlie axig is vertical ; but in the interior portion, 
tiia inclination or tendency of tlie spiral movement is upward. Thia tact 
ezphuus the asceneiTB cfK^cta which are observed In tornadoes and in more 
diminntive whirlwinds. 

3. Owing to the increased pressure of tho circumjacent air in approaching 
the earth's surface, tho normal course of the gradually descending move- 
ment, in a symmetric whirlwind, is that of an involuted or closing spiral ; 
while tho coarse of the interior ascending movement of rotation, is tliatof 
in evolved or opening spiraL Hence, the horizontal areas of &ie higher par- 
tial* of tha whirl exceed greatly those of its lower portions. 
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4. The area of the ascending epiml moremeDt in the vortex, at it leaves 
the earth's stirface, ia bjr fuj- the smallest portion of the whirling body ; for 
the reason that the rotatioa hare is proportioniill; more active and intense, be- 
ing impelled bj Ihe aggregated pressure and momenlnm of the more outward 
portion of the whirlwind as it converges from its larger area, on all sides hj 
incteasinglj rapid motion, into the smaller area of ascending rotation.* 
That this interior portion of the whirl resembles an inverted hollow cone, or 
eotomn, with quiescent and more rarefied air at its absolnte centre, may bo 
inferred from the ohservations which have been made in the axial portions 
of the great cyclones. Into this axial area of the tornado the bodies forced 
upward by the vortex cannot fall, bat will be discharged outward, from the 
ascendin^i; whirl. Tbe columnar profile of this axial area sometimes be- 
comes visible, as in the water epoota so called. 

9. AceeasioQS caused by circumjacent contact and preaanre are constantly 
accruing to the whirling body, so long as its rotative energy is maintained. 
A correlatiye difiiuion from its ascending portion must necessarily take 
place, towards its upper horizon ; and this is often manifested by the great 
extent or accnmolation of cloud which results in this manner from the ac- 
tion of the tornado. In other words, there is a constant discharge from the 
whirling body in the direction of least resistance. 

6. The spiraLty of the rotation and its inclination to the horizon, in the 
gieat portion of the whirl which is exterior to its ascending area, is not or- 
dinarily snbject to direct observation. Hot is the outline or body of the 
more outward portion of the whirlwind at all visible, otherwise Chan in its 
effects. 

7. In aijtwou! vortices the axial epiralities of the exterior and interior por- 
tions are in reverse direction to those in the atmosphere, the descending 
■piial being neareet to the axis of the vortex. Hence, lighter bodies and 
even babbles of air am often forced downward in the water, in the manner in 
which heavier l)odies are forced npnards in the atmosphere. 

The foregoing is simply a statement of results which I have derived from 
a long course of observation and inquiry. It does not include the partial 
and imperfect exhibilbna of whirlwind action, which often occur ; nor the 
i^ons movements and phenomena which are collaterally associated with 
tornadoes and whirlwinds, some of which are of much eigniftcance. 

• The l»w of Inctement In the velocity of tJlB whirlwind, u it graduallT converges 
fato smaller areas by its spiral Involntlan, is that which pertains to other bodies 
«b>B rsvolTlDg aronnd InterlDr fbcl towards which the; are bdnK giadBBtly drawn 
or pressed nearer and nearer, la Iheir iavolate course ; the |loe of focal or centri- 
petal pnssare, thus iweeping f juaJ ornu imgval lioiii, at whaiever diminatloa of 
dialiiicB from llio centre ; except as the velocity may be aSbcted In degree by iha 
resistance of other bodies. Socb reslElance Is of little eflbct In a tornado, becsuee Its 
revolving maaa Is mainly above all ordinary obglidee, Buahas orchBrde and Cirests, 
iuto wtilcL the spirally datenditis and accelerated blast, near Cha contracted ex- 
tremity of the inverted and truncated cone of the whIrL penetralia witli constant 
ftvsbnesa aad Intensity of force ; already acqnired in the lilgliGr and unobstraoted 
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Tho (blloning is an nbatract of a paper read before the American A«soci>- 
tion, at Montreal, b}r ProfeaBOT W. M. GillesjMe, of Schenectodj, N. Y. 

To dMermine the amount of eanh narasialj to be moTed in making 
die " cuts " and " fllk " of roads, engineert take " crou-seclions," or " pro- 
files," of the gToand at right anglei to the line of road, at convenient in- 
tervals, sod thea calculate by varions methods, BsnaU; near approzinM- 
tions, the Tolonie included betweMt each pair of these croH-aectknii. The 
distancei i^tart at which those cioM4ectliHu are taken, are determined hj 
the engineer accordii^ to the natim of the gronnd ; hia aim being that 
there ahall not merolj be no abrupt change of height between each pair 
of these cron-sectious, but that the surface from one to (he other shall varj 
Mu/ormhi ; gradually pasung, for example, from a sinall to ■ great degreo 
of slope, or frcon a slope to the right into a slope to the left, without anj' 
(oddMi Tarietion at anj' one place. 

The tniface fulfilling this conditioa, since it ia everjrwhers stndghl In 
some direction, is evideatlj a mltd tiir/ae» ; and since the extreme pn^ea 
•re seldom pnrgllel, it will be a vwped or twitted surface. 

Odi engineers have been accustomed to consider these snifacea as not 
admitting of precise calculation, bat only of a degree of approximstiOB 
Tarjing with die nearness of the cross-sectiom. The object of this paper 
is to cutsmino the correctness of this asaumption. li will therefore have 
two pans : firstly, a discussion of the precise nature at the larfiicO ; and 
Mcondly, an iavostiga^on of a fbnnaU applying to it. 

I. What tori of a icarped mrfac* iatheom tiifuofuui; (fad i(, tchUU itt 
mode ofgentratian f , 

To determine this, we must examine wh&t the engineer means Irhen ha 
uyt diat the ground " varies anifomily " fhim the place at which he stands 
to the place at which he decides it will bo proper to take the next croa»- 
section ; whether he means that the groand is etraiglit lengthwise, or straight 
crosswise — straight in the direction the road runs, or straight at right angles 
to that direcdon. 

Probably few engineers ask themselves this question in so many words ; 
but it would seoui that the Utter, or atraiffhlaas crassujise, is the more likely 
to be what is meant, for the reason that any deviation from straightness in 
that direction, at right angles to the line along which we look, is mudi 
more easily seen than in the other direction. We can therefore much more 
readily determine whether the surface of the road is straight or curved from 
side Co side than Irom end to end. In geometrical language the fomicr 
Euifoce (which we will call No. 1) is generated by a straight tine resting 
on Ihe two straiglit lines which join die extremities of tho tro profiloa, 
and moving paralle! to their planes, or perpendicolal to the axis of tUA 

This surface is a " Hyperbolic Paraboloid."_^ 
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The latter rarbce (No. 2) a geneniteii by a etralght line resting on Ihe 
two proiiloa, and moring parallel to (he verticol plane which passes through 
(lio asis of the rood. It also is Q hyperbolic paraboloid, though a different 
one from the former. 

The Prench enpneers adopt the latter hTpothosiB. We have seen, how- 
ever, that the former is the more probable one. 

But fortunately the difiirence i» really very slight; for a votj small 
chftngo in the latter hypothciia will make ite result idcnticttl with that of 
Ibe fonnor. Conceiva the straight !ine which re^ta on the two profiles to 
iROve on them in such a way as always to divide them proportionally. The 
EUi'&ce thos ganerated (No. 3) is identical with No. 1. 

This last conception Is also mora probably correct than No. S — even if 
wo suppose the engineer to consider longitudinal straightneas — since he is 
more iikoly to extend his imagination from all parte of One profile to all 
parts of the other, than in lines perpendicular to the profile on which he 

II. We shall therefore now proceed to investigate the content of a solid, 
boanded on one lace by a warped surface, generated on the flret hypothesis 
— the other faces being ]dsnes. 

We will take the case of an Excavation ; ihM of an embankment beii^ 
the same inverted. 

We wll b^n by considering the sides of the excavation to be vertjcalj 
and will afterwards diEcuas the moro usual form. 

|The mathematical discnssion is here omitted. The result of Ihe integra- 
tkm shows the required volnma <^ the solid to be expressed by this simple 
ud. symmetrical formula : 

4 [(» + W 6i + *) + (*• + i») (/ + *')]■ 

In it I is the lengtli of the solid ; b and b' are the breadtlts of its two ends ; 
g and A the side depths at one end ; and ff' and A' (hose at the otlier end- 
It i» next shown that the expression for tlie volume obtained by treating 
the solid as a prismoid can be transformed into the above formula, | 

We thus arrive at the practical conclusion Chat the familiar " Priitnaidai 
foiTBola " ran be applied viilh perfect accuracy to ouch eolida, /tailing one o/their 
Jiuxs a lEorped surface, generated as in ourjirst, or third, hypothesis. 

The general adoption of these views would enable beginners to economize 
much time and labor, since they would no longer feel themselves under the 
necessity of taking their crow sections so near together that the groaod 
between them should be approximately phine, but conld take them as far 
apart as the ground " varied nniformly," no matter how much or how lar 
that might be. 

MOLECULAB AGGREGATION OF CETSTALLINE S0UD3. 

Bobert MoUett, the well-known English physicist, in a recent publication, 

affirms that in the "molecular i^gregation of crystalline solids, the crystals 

alwi^ ammgA wd group tlwmsriiMe witli Ibeir prinapal nea in liner ^er- 
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peDdiculiiT to tho cooUng or hcBting «ubc«a of the loUd ; ttuU ie, in die 
lines of diceclioa of die heat wave." He aaeames, (hat aa a gait, ia cooling^, 
radiates heat from the ceocra outward, in all ilirections, the panicles arrange 
themeelTes in radial linea, ready to be separated on the application of a ana- 
paratively slight force, thus possessing least strength in the direction where 
it is most nanted. He itlustrales bjr the following experiment, which might 
be leadilj tried ; " If a cylinder of lead, some four or five inches long, and 
of about the same diameter, be cast antnnd a cylindri;:al bar of iron aboat 
an inch and a half in diameler, and considerably longer, Ihe lead becomes 
rapidly consolidated bj the contact uf cold material interiorly as well as ex- 
teriorly, will have a tolerably homognneoDS structure, and laay he cot into, 
beaten out, etc., without exhibitiug any trace of crystallization. Bat if one 
of the ends of the central bar be heated red-hot, and time be allowed for the 
heat to be conducted along into the interior of the lead, and cheuce conducted 
outward in all directions tilt the heat is nearly up to the melting point of 
load — say to about 550'' Fahr. — and the lead be now sharply struck with a 
hammer, the whole mass will be fonod to have a crystalline stnicCure, all the 
principal axes of tho long thin crystals radiating regularly from the centre; 
and by a fen blows from the hiunmer the mass will separate and fall to 
pieces, so complete arc the planes of separation." 

As a consequence of this law, it is inferred that every abnipt change in 
the form of tho exterior of any casting, is attended by an equally sudden 
change in tho airangement of the crystals, accompanied with one or more 
planes of weakness in the mass. The small cost iron cylinder of Ihe hy- 
draulic press Dsed in raising tlie tabes of the Britannia Bridge, failEd under 
the immense pressure, until another form was substituted with a, bottom 
moie rounded ; and the tbeoiy laid down, and to a, certain extent catabliEhed 
by this writer, would seem to indicate that when angular forma aie ab- 
' (olntcly required in castings exposed to grent strains, it might be expedient 
to cast the parts in rounded forms, and then turn or plane them to the forms 
required. 

ILLUSTRATIONS OF DRAINAGE. 
Mr. Trachzel, in a recent lecture on drainage, before the London Sociciy 
of Arts, illo-strated his remarks by means of a. tin vessel, fitted with tiro 
SpootE. The bottom of flio Teasel represented what he termed the " water 
table," or the fonnation which preTonted the water sinking lower, and the 
two spouts represented drains at different depths. Having filled tho vcssi:! 
with pebbles, he poured in some water, which, descending to the bottom, 
ran out of the lower spout or drain. Stopping tho lower spont, the water 
ran out of the upper drain. In the same manner, he said, water descended 
through the soil as low as it could, and lience the importance of deep drain- 
ing. Water did not by instinct run into the draina, but aalnrated the soil, 
and to be carried away drains must be made at a proper depth. A Ihiee 
feet drain would drain the land to the depth of two feet six inches only, 
while the root of wheat required a considerably greater depth, running in 
&vorable situatione to the depth of four f^ and as deep, in UtH, aa Iba 
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plant itself xraa high. From what ho had described, it iroold be seen that 
the land mnet contain an immcnEC amount of water before the shallow drain 
would operate. Where there wore two ects of drains, one shallow and the 
other deep, the ehallon drains woald be uscleita exMpt to introduce air into 
Ilie e<h1. It sbonld, howerer, be observed that if the soil were Bufficientt7 
deep, drains might be placed at too gicut a depth. Since drainage hod be- 
come so general, millers in manj parts of liio eountiy compliiined of the 
want of water. This was owing to the level of the wnter being broaght to a 
point at whieh it was useless to fill iho ponrla. Draining one field, also, 
would hare the effect of draining the neighboring land, and if there were a 
large area of the same kind of land, gravelly soil, for instance, ono latge 
drain would suffice to drain the land for twenty miles round. The distance 
at which drains should be made, mnst depend upon the nature of the Kiil. 
If the soil were loose and gravelly, tliey might make the drains as far apart 
OS they chose ; bnt if the land wera stiff and close, t'.icn Ihey should make 
the draiug as near tt^etber aa they conld afford. 

ON TBE VES1CUI.AE THEORY Or HIST. 

A paper has recently been presented to the French Academy by the Abbe 
Raillnnd, which denies the troth of the Tesicntar rnpor tlieoiy concemii^ 
clouds, and contends that the phenomenon in question depends on minnle 
divisions. As gold, when beaten into leaf, blls slowly, so the more the sni^ 
faces of water are increased, the more slowly will the water fall. The resist- 
ance of air lo a drop divided into a thooaaud parts, is a thousand times 
greater than to a single drop. Hence clouds are borne up by the friction of the 
atmosphere. That clouds should consist of veiiicu)ar vapor is, in the abbe's 
opinion, simply impossible ; for if it were vesicular, it would be condensed ; 
and if air were contained within the vesicles, the viscosity of the husk or shell 
would have to be something very di^rent from that of water. 

M. de Tessan, an eminent French meteorologist, has also published con- 
clusions to the same effect. 

ESTTMATION OF SrECITIC GEAVmr. 
M,M. Vogel and Rcischaner recommend the njo of a flask wiA a flat- 
tened bnlb for the purpose of estimating the specific gravity of iic|uids that 
are much affected by change of temperatare. With such a flask the eqnali- 
lation of temperature is effected with much greater facility than in a flask 
of the ordinary fonn. This flask is filled and emptied by means of a pipette 
of eqnal capacity, with a long thin beak. The neck of the flask is graduated, 
each division representing a known fraction of the volume of the flask. By 
this means it is not reqiusite to remove any liquid from the flask by fllter 
paper. In order to derive fail advantage from the shape of the flask, it is 
necessaty, on account of the uncertainty of reading ofl^, that the neck of ibe 
flask should be very narrow, otherwise the advantage in observing the tem- 
perature is lost, especially in the caw of liquids, whose eipoiuion is not 
widely different from that of water. 

23 
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CHEIOUa THEXOMENA OF ICE. 

At the Montrool meeting of the American Association, FrofeMor Honij 
presented a paper entitleil, " Some Phenomena of Ice." 

In the commencement bo Gtate4, thai if anything strange or curious oeeun 
in any part of the country, the Smitlisonian Institution was quite sure to hear 
of it, and in tbia iraj more qncations were propounded to its officei>i than 
wise men could always answer. A year ago last winter, on a very cold day, 
a rountrjman called upon Idm and staled that he hod come twenty milca to 
show liim something wliich ha thought lerj cxtmonlinBiy. The article was 
a common tin milk-pan filled wi* froscn water. On tho top of the ice, ris- 
ing in its ccntnj, was a strange formntion, created ivithout apparent canse, 
consisting of a crystal of ico protruding in a direction obliqna to the general 
(urface, in shape something Mke an isosceles triangle, with its sides slightly 
curved and corrugated, and its centre hollow. The coutitrjman stated that 
tho pim of water hod stood in a cold entry way over night, where it had not 
been distiirl>ed or egilaled in freezing, and he dssiicd to know what had 
caused, it to assume this remailable form, shooting out a pyramid fram ita 

Professor Henry was anablo at tho time to answer satisfactorily, but had 
a drawing made of tho object, and laid it aside for future investigation. 
Lastwintcr he received another commnnication, making inquiries in relation 
to extraordinory workings of ice and tho ground which took place at that 
time. Reflecting upon the latter phenomenon, an explanation of tho milk- 
pan curiosity al«> occQired to him. It was well known that, in the process 
of the solidification of melted metals, and the freezing of water, tho crystals 
aie prodnced in tho direction of tho soifAce from which the heat escapes. In 
tho freezing of the water in a vessel of the milk-pan shape, (he crystals ran 
across in nearly horizontal lines, crossing each other at an angle of sixty de- 
grees. The water freezing first from tlie sides and bottom of tho vessel, left 
in the centre and top a triangular space, which the yet nnfrozon hut still ex- 
panding water found too small for it. This tinfroion waterwas forced up 
by hydrostaric pressuifl, above the frozen surface surrounding it, and held by 
capillary attraction in this position, until iti edges became a ring, or rather 
a cormgated base section of the future triangqlar pyramid. When this bo- 
came frozen, the process of solidifying, siili progressing below, continued to 
force up the water, until another and nnotlior section was raised, and the 
column entirely completed. 

Water in the act of congealing expands ; hut after it has once been froien 
into ice, it follows the law of all solids, contracting with cold and expanding 
with heat. Indeed it has been proven to shrink even more than any other 
solid. This explains the cracking of ice on the lakes, with loud explosions, 
in very cold weather — the ice shrinking and parting. The cracks always 
occur in tho place of least resistance, as, for instance, in the narrowest part 
of the body of water frozen over. The professor stated further, that Ihe 
ciyslals formed on the surface of largo bodies of water in the process of 
fieeiing were nearly perpendicular, the coating surface being (hat exposed to 
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tlio cold winds. Tliis was easily B<en as tlio ico decnjed from exposure to 
tho sun or soul^ irind, when it breaks Co pieces all emull columns, iho crys- 
tals soparaiing oacli fiom tho other. When ico stirinka and cracks, the 
cdg08 fall down upon the water, forcing tlie latter up between them. Tliis 
water, in freezing, expands, and then Unds tho Assure too small to nceom- 
modate its increased bulk, — tlio consequence of which is, that o ridjjo is 
thrown up, Tho same effect is increased by the subsequent expansion con- 
sequent on the occunence of warm weather, crusliing the newly-formed ice 
to heaps or mounds. 

ON THK PLASTICITY OF ICE. 
Mr. James Thomson, in a paper on tlic ulx}vo subject Lieforo the British 
Assodntion, Dublin, commencod by stating that to Professor James Forbes 
is to be attributed the discorcrj that the motion of glneiere down their 
Tnllejs depends on a plastic or viscous quality of the ice. He (Mr. Thom- 
son) had Ibrmcd a theory to explain the nature of this plasticity, nnd the 
manner in which it originates. lie had beon led to his speculations on this 
subject from a ptcvioos theoretical deduction at which he Lad arrived, 
namely, that tho freezing point of water, or the melting point of ice, must 
vary with the pressure to which the water or the ice is subjected, the tempe- 
rature of the iVeezing point being towered as the prcssnro is incrcascil. His 
theory on that matter led to tho conelasion that the lowering of the freezing 
point for one additional atmosphere of pressure must bo 0*0075° centigrade, 
and that iho lowering of tho frcosing point corresponding to other pressures 
must be proportional to the additional pressure above one atmosphere. The 
phenomena which he thus predicted, in imticipition of direct observations, 
were afterwards fully established by experiments made by his brother, Prof. 
■WHIifim Thomson, of which an account was published in the "Proceedings 
of the Royal Soeieiy of Edinburgh for Feb. 1850." Having thus laid down 
as a basis the principle of the lowering of the freezing point of water by 
pressure, Mr. Thomson proceeded to oiler bis e:iplanation, deriv^ from it, 
of ttie plasticity of ice at the freezing point, as follows : If to a mass of ice at 
0° centigrade, which maybe supposed, for the present, to be slightly porous, 
and to contain small quantities of liquid water diffased through its substance, 
forces tending to change its form be applied, whatever portions of it may 
(hereby bo subjected to compression will instantly have their melting point 
lowered so as to be below their existing temperature of 0° centigrade. 
Molting of those portions will therefore set in tlirougboiit their substance, 
and this will be accompanied by a fall of temperature in tlicm, on account 
of the cold evolved in the liquefaction. The liquefied portions being suh- 
Jectod to squeezing of the compressed mass in which they originate, will 
spread themselves out tlu^iugh the pores of the general moss, by dispersion 
from the regions of greatest to those of [east fiuid pressure. Thus, the fluid 
pressure is relieved in those portions in which tho compression and lique- 
faction of the ice liad set in, accompanied by the lowering of temperature. 
On tho removal of this cause of liquidity, tho fluid pressure, namely, the 
cold, which had beon evolved in the compressed parts of the ice and water. 
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fiwem the water again in new positioni, and thus a change of form, or plaa- 
tic yielding of ihe mess of ice to tb« applied pressures, has occuircd. Th« 
newly-formed ice is at first free from Ibo stress of tlio applied forces, bat the 
yicldins of one pun always loavei fiomo other part exposed lo the pressoro, 
•ad that part, in its torn, melts and fulls in temperature ; and, on the who!«, 
A contiDufll succession goes on, of pressures being applied to particular part* 
— lEqnefoction occurring in those parts accompanied by CTolntion of cold, — 
dispoision of Ibo water ao produced in such directiaos as will relieve its piee- 
. sore, and re-congelation, by the cold provionaly evolved, of the water on ita 
being relieved from this pressure. The cycle of operations then bepns again, 
for the parts re-congcaled, after having been molted, must, in their turn, 
throQ^h the yielding of other parts, receive pressures from the applied forces, 
thereby to be again liquefied, and lo proceed through successive operations 
u before. The succession of these processes most continue as long as the 
eslemal forces tending to change of form remain applied to the mass of 
pomos ice permeated by minute quantities of liquid water. The ice is thus 
tbowD to be incapable of opposing a permanent resistance to the pressnrea, 
and to be sabjcctcd to gradual changes of form while they act on It; or, in 
other words, it baa been shown lo be possessed of the quality of plasticity. 
In the foregoing, I bavo supposed the ice under consideration lo be porous, 
and lo contain Email qnanlitiea of liquid water diffused through iM snbstance. 
Porosity and permeation by liquid water ore generally understood, from the 
results of observations, and from numerous other reasons, to be nonnal con- 
ditions of glacier ice. It is not, however, necessary for the purposes of my 
explanation of the. plasticity of ice at the freezing point, that the ico 
should be, at the outset, in this condition ; for, even if we commence with 
the consideration of a mass of ice perfectly free from porosity, and free from 
particles of liquid water diffused through ita substance, and if we suppose 
it to be kept in an atmosphere at or above 0° centigrade, then, as soon as 
pressure is applied to it, pores occupied by liquid water must instantly be 
fbrmed in ibe compressed parts, in accordance with the fandamental prin- 
dplc of the explanation which I have proposed — the lowering, namely, of 
the freezing or melting point by pressure, and the cognate fact, that ice can- 
not exist at 0° centigrade under a pressure exceeding that of the atmos- 
phere. I would further wbh to make it distinctly understood, that no part 
of the ice, even if supposed at the outset to be solid, or free from porosity, 
can resist being permeated by the water squeezed against il from such pani 
as may bo directly subjected to tho pressure ; because, the very fact of that 
water beng forced ogainst any portions of the ice supposed to be solid, will 
instantly subject them to prcasare, and so will cause molting to set in 
throughout their Babstance, thereby redncing them inunediately to the porous 
condition. Thus it is a matter of indifTercnce, as to whether we commence 
with the sapposilion of a mass of poroas or of solid ice. Mr. Thomson then 
referred to an experiment made by Prof. Christie, late Secretary to the 
Boyal Society, showing tho plasticity of ice in small hand specimens, and 
also to more recent experiments Ly Prof. Tyndall to Ibe same effect, and 
vecy interesting oa account of the striking way in which they exhibit lh4 
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phenomemi. Ho also sutted diat aaothcr vety important qoility of tee waa 
brought forward lij Faraday in IS5D. It was tliat two pieces of moist ice 
will consolidate into ooo on being laid in contaet with one another, even in 
hot weatlier. The theory ho liad just proponnded, ho said, afforded a eleor 
explanatioD of this &>et as follows : The two pieces of ice, on being pressed 
together at their point of contact, will at tliat place, in virtue of the pressure, 
be in part llqueticd and reduced in lemperalurc, and the cold evolved in their 
liquefaction will canee some of the liquid Him intervening between the two 
masses to freeze. It is thus evident, ho added, that by continued pressure 
fraj^encary masses of ice mnj be moulded into a continuous maSB ; and a 
Eufiicient reason is afforded for Iho reunion, found to occur in glaciers, of the 
fra^meDts tesnlting from an ice cascade, and for the mending of the crevas- 
«es or deep fissures which regnli occasiouallj- from their motioa along their 
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ON SOUS EZTEIUHEKTS ON THE TRANSUTITATION OF HETAL8. 

The following veij remackablo and suggeg^ve paper, b; Dr. J. TV. 
'Diaper, of Sew York, is pabliebed in the Fhilosophical Magaziae, for 
Hoyember, 1 657 : — 

No one who hai used a ttthonometcr* otn have f^led to have noticed tbe 
duturbing eBecte of miBute qnantiiiea of extnuieaaa gases, mingled with 
chloriue, DQ j^oto-chemical induction. Mj attenClon has been directed to 
that labject in its more general aspect ; mid I will ingenaouslj' confess thnt I 
hare mads seveisl attempts at tha [ronamutatlon of metals, on tho principle 
of compelling them, by the aid of solar light, to bo disongagod from slates 
of combinattoD in tho midet of resisting or distorbing media. 

The following is a description of one of Ihcso akhcmical nttcmpts. In 
the focus of a burning lens, twelve inches in diameter, was placed a glata 
flask, two inches in diameter, containing nitric acid, diluted with its own 
volume of water. Into the nitric acid were ponred ollematel]' small quan- 
titieg oF a solution of nitrate of silver and of hydrochloric acid, tho object 
being to caose the chloride of silver to form in a minnCely divided state, so 
as to produce a milky liqnid, into the interior of which the brilliant con- 
vergent cone of light might pass, and the currents generated in the flask by 
the lieat, might drift all Ibe chloride successively through the light. The 
chloride, if otherwise exposed to the ion, merely blackens npon the surface, 
the interior parts nndergoing no change; Iliis difficulty I liopcd, therefore, 
to avoid. Tho burning glass promptly brings on a decomposition of iho 
■alt, evolving on the one hand chlorine, and disengaging a metal on the 
Other. In ooe experiment the exposure lasted from 11 A.M. lo I P. M,;it 
was, therefore, equal to a continnous mid-day Bun of seventy-tivo honrs. 
The metal waa disengaged veiy well. But what is it? It cannot be silver, 
since nitric acid has no action npon it. It burnishes in an agate mortar, but 
its reflection is not like the reflection of silver; it is yellower. The light 
most therefore have so transmuted tho original sili-er as to enable it to exist 
in the presence of nitric acid. In 1827 I published some experimenia on 
tho nature of Ibis decomposition, in the Journal of the Franklin Int^tituie. 

Though Ibis experiment, and several modifications of it, which I might 
relate, 5iil to establish any permanent change in the metal under trial, in the 
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sense of an actual tranamutation, it does not follow that we sbould despair 
of a final ancceas. It is not likely that nature has made fifty elemcntaiy sub- 
■tances of a metallic form, many of them so closely resembling one another 
u (o bo with difficulty dlstingaished ; moi'eorer, chlorine and other elemcn- 
taiy subatnnccs can be changed by the influence of sun-light in some respects 
permanently; and if silver has not thus far been transmuted into a moro 
noble metal, as platinum and gold, it has at nil events been transmntcd into 
something which is not silver. Those who will reflect a little on the matter 
cannot fail to observe that the sun-raj-s possess many of the powers onco 
fabuloQsly imputed to die powder of projection and the philosopher's etone. 

DIFFEEENT C0ND1T10H8 OF SOLPHtTK. 

Among the chemical researches in franca during the last few months, we 
would refer to those of Beithelot on sulphur, the allotropic states of which 
element have appeared to bo numerous and varied. Bertbelot reduces all to 
two principal states, vii., that of oclaliedrat nilphar, soluble in sulphnret of 
carbon, and that of amorphoas sulphur, insoluble in tliis aulphurct. The 
former he calls ^ectra-nei/atife sulphur, for it acts always as a supporter of 
combustion, and separates from compounds in which it plays an electro-nega- 
tive port (as SH, S'C). The insoluble sulphor, on the contraiy, is combus- 
tible or dectm-poailiiie, and separates from compounds in which it plays an 
electro-positivo part (S0», SO', S'O', S'O'). Under a similar relation, 
Berthelot brings with reason the allotropic states of selenium and phospho- 
rus, which liave, as is known, each a state soluble and insoluble in sul- 
phnret of carbon. The two conditions of oxygen, ozone and ordinary oxy- 
gen, are to bo considered as dependent on different electrical states, the 
ozone electro-negative, and ordinary osygen electro-positive. 

Now that the true principle has been indicated, it will be easy to find anal- 
ogous facts, for it is one that will prove to be fertile in its applications. — 



SULPHCRinM. 

Mr. Joseph Jones, of England, announces that he has discovered the per- 
ftet metal sulphorium, which is of the same class us arsenium, silver, , 
aluminum, &c. Oxide of sulphurium is the refuse of tlio manufacture of 
sulphuric acid, or brimstone, and has no commercial value, persons being 
paid for carting it away. In its refuse condition it has almost the specifio 
gravity of iron, and the atoms are very fine, malleable, ductile, &e. 

crtstaij:.ii;e fobm of selekium, iodikb akd rHOSPHOEtrs. 

Kitscherlich finds that the form of selenium crystallized from bisulphide 
of carbon is an oblique rhombic prism. At tlGdeg, F,, biiul^ido of carbon 
dissolves O'l per cent, of selenium, and at 52 deg. F., itdissotves O'OIS. The 
n cooling the solution, as thin transparent red lamina 
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vLth coBiidenble loalre, and u gruiidei thai ai« so dark-colored as to ap- 
pear almost black. When healed to SIS dcg. F., with water, the orystala are 
not altci-ed in their charactcrB, bnt wlien gradually heated to 302 dcg- P., 
thej beeomc almost block, and aro then quite insoluble in bisulphide of car- 
bon. When the altered ciyslala aro melted, and the mass cooled rapidly, it 
again dissolves completely in bisnlpliido of carbon. The density of the 
crystaJs before being healed was 4-4G or 4*509 at 59 dcg. F., after being 
heated it was 4-7. The density of selenium cij-alalliied from a solntion of 
■eleoide of sodium was from -I'TGO to 4'~8S at SO dcg. F. 

It appear* that the selenium eiystaliizod from selcnide of sodium and the 
granular erystallins selenium aro identical, and essBntially different from that 
ciyslallized from bisnlphate of carbon. In lliia respect selenium is analo- 
gous to sulphur, which also exists in two isomeric etatcs, but selenium has a 
much greater stability in its isomeric states. 

The dyslals of iodine obtained in various ways bare always the same 
form, and do not present any of the peculiarities observed in sulphur, 
(eleoium, and phosphorus. The crystal form is a rhombic ocuthedron. 

The crystal form of phosphorus is a regular dodecahedron. 

Very fine crystals of pbosphoiMS may be obtained hy exposing pho^ho- 
rus to sunlight in a tube either exhausted, or filled with a, gos which cannot 
oxidize iL Professor Mitscherlich stales that he has never observed the 
emission of light from phosphorus during volatilization when oxidizing sub- 
nances were excluded, so that the emission of ligbt wonld seem to be essen- 
tially coooocted with oxidation. The crystals of snblimed phosphorus soon 
acquire a red color in sunlight, without alteration of form, but generally it is 
only the outside that is altered, and the change docs not consist in the pro- 
dnction of the isomeric phosphorus described by Schrotter. 

on THE FORM OF CARBON, KNOWN AS "GAS CAEBON." 

At a recent meeting of the American Academy, Dr. A. A. Hayei pn- 
sented the following paper, on the form of carbon deposed in retorts used 
for decomposing coal. 

"This form of carbon has been supposed to resnltfrom the decomposition 
of olefiant gat by heat ; olefiant gas being one of the products of coal de- 
composition, tinder certain eoaditioos, olefiant gas is represented by C'H*, 
the equivalent being ibur volumes, and when it ia exposed to a temperature 
above redness it deposits carbon in considerable quantity. If exposure and 
hestbe coQtinned, the final result is carbon, as a precipiDtte, and hydrogen at 
a gas, free from carbon. 

" To tender probable the supposition of olefiant gas being the source of 
the gas carbon, it bos been generally stoted that tliia hicarburet loses two of 
its four proportions of carbon by heat, and becomes converted into marsh 
gas, or light carburet of hydrogen, the formula of which is C^H*; and thus 
the deSnitene^ of an exact result is presented. 

" In the mannfactnie of gas for lighting, an increased temperatore in the 
retort dimioishes the illuminating power of the gas, and benoa it has beau 
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Assumed ttmt Ihc iUnmiDBting effect of tbo gaa U diiamielied by a loss of tbe 
curboa coiituined in the oloQsat gas, to wbich a large part of the lighc-gir- 
ing quality has been uttrlbutod. It boeomoa an interosting point in general 
chemical science, 10 leam bow for tlie facta gained by obiorvation and Ex- 
^rjment will suslajn ihaao assumptions wbich have been held in I'clalion to 
tlie source of gas-earbon as above alluded to, and to inquire into its connec- 
tions more panicularly. Gna carbon, in its difficnlt combustibility nnder a 
current of heated air, its relation to nitratca of the alkalies and sulphuric 
acid, mast be classed with the coibon found in crude lion, and called 
graphitic carbon, or carbon in an allotropic state. It difiers as much from 
limpblack and charcoal as these do from diamond, and in tbe artificial pto- 
ductioa of it, in all the eases hitherto observed, it baa a certain relation 10 
vapors. The fine specimens obtained when molten iron passes orer moist 
earth, the metallic-like glazing of coke, and tlio lustrous residues of animal 
decompoaition by heal, in presence of vapors, are all instances of the exist- 
ing connecdoD between vapors and this allotropic carbon. 

" Taking a suits of specimens, the microscope enables na to see, in the 
early stages of deposition, that every part is veaicolir j that ntammillary 
forms result from the aggregation of the vesicles ; and, pursuing these ob- 
servations, we often iind the broken Teaiclcs filling vacant spaces between 
those more perfect, and a consolidation resuldng from this arraugement 
Where peadent parts exist, their sections show a perfectly regnlar building 
np from layers of sublimate, each layer being composed of vesicles, more or 
less broken; the thin shell of each exhibiting the superposition of layen 
which belongs to babbles. The examination of Imndrcds of specimens will 
not show nny departure from this cbarnctcr of a sablimote, produced cither 
fcoro iLS omi vapor, or when transported by unolher kind of vnpcff. We 
Snd also that those coal catbo-liydro^na which affoid most vapors aro those 
which leave in. their decomposition moat allotropic carbon ; the natnral bitn- 
mena affording the most remarkable and convincing resnlts in this way, 

" As tbe mechanicai state of tbo gas carbon, clearly shown under the 
microscope, as well as 1o the noassisted eye, is that of a solid left tiom a 
transporting vapor, observation indicates that it has been thai formed in llie 
very compound atmosphere resutting from co^ decomposition. It is a fact 
of diemical science, that defiant gas, when heated, deposits carbon, and the 
fact can be easily demonstrated. But it is a remarkable feoturo in this de- 
composition, that the gas deposits its carbon in Ihe form of lampblact, and 
the otmost teach of the means of control will not pixidnco an aggregation 
of particles resembling charcoal. In high or comparatively low tempera- 
tures, the deposition nevfr has the stale of allotropic carbon, and, chcmii:ally 
spealting, (Nereis ho ei'idence ilial this form, of rarbon can reault from olefanl gat 
ehangei. If, however, vnpori of bitumen ails mixed wilh tJio o'.efiant gas, 
these vapors suffer decomposition by heat, and ive onuily obluin in tbo miK. 
tnro vesicular brilliant carbon in tlio allotropic state of gas carbon ; while 
the vapors solely moch more itadily afford this suhstauce, in form and oomr 
position closely resembling gas carbon. 

" Ihe anbjecl, as I hftva studied 'a, appeared Co possess ioterest in coimec- 
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tion with thfl new facts which M. H. St. Claire Deville lias latelr published, 
tespcciing the gisphitic form of Silicon, Boroa, &c., in which a. Eimilariiv 
of coiidiiions of production ia cBsentiiil to the elTciL't being obtained. In 
geological theoiy, the furmafioii of antiimcitio carbon in one case, ond of 
graphite, irith the gradations bock to saCbradtc, in another, hog hordlj' been 
explained ; bat if wo are allowed to take the ollotropic state of carbon as a 
distinctive character of that carbon, which bas been sabliined, through the 
■goncy of its own, or more libelj a foreign vapor, then the occurrence of 
these forms of carbon ceased to bo anomalous, and accords with tlie circum- 
nuices under which maaj i-ocbs have been produced. Graphite, g^ptiitic 
carbon, gr^hitic oxide of iron, and, in general, sublimates comjiosed of 
vesicular forms presenting lMuin«, under this view become a class of bodies 
which owe their forms to the transporting power of vapors in motion. 

" Another point observed in the decomposition of oletiant gas deserves 
notice. It is stated in moat treatises on chemistry, and adopted o^ a matter 
of belief in the gas jnannfactnrc, that olefianC gas, when heated, deposits 
ttro of its fonr proportions of carbon, and, without change of volume, be- 
comes marsh gas. It is barely possible, as an ncddentol circamstauce, this 
proportion of carbon might be deposited, but it would take place, not as an 
experimental, but as a chance resalt. When olefiant gas is passed through 
ignited quartz, glass, or iron-turnings, it deposits carbon, ichich hat no defi- 
nite rdalion to tht composition of t/ie gas, a. mi.fed gas being lefl, containing 
olefiant marsh gas and hydrogen. If the gas is repassed, the carbon may 
be nearly all abstracted, the marsh gas saffeiing decomposition. 

" The conditions of olefiant gas heated in tho producia of coal decompo- 
lidon are not inch as to lead to a breaking up of its carbon arrangement, for 
there are many reasons for tlie statement, that this bicorbnrct ia itself the 
result of change in the vapor of paiaffine and other hydrocarbona of the oily 
eharacten. 

" It eeems, therefore, a correct deduction from observation and experi- 
ment, that gas carbon is not produced from olefiant gas by deposition, bnt 
is • product of changes caused by heat in vapors of hydrocarbons, and 
that this allotropic carbon, in other coses, forma in the presence of vapors, 
which can transport carbon in the vesicular state." 

ON THE EXISTENCE OF SILVER IN SEA-WATEH. 

MM. Malagnti, Durocher and Saraeand, French chomists, some years 
Binco detected and estimated the amount of silver in sea-water. They liad 
suspected its existence and obtained it by passing snlphuretted hydrogen 
through large quantities of water, and also by fusing; tho sahs obtained on 
evaporation with litharge and subsequent cupcUailon. 

According to the reaolts obtained, o cubic mile of sen-water was esti- 
mated to contain ten pounds and three-quarters of silver. Analyses by llie 
same chemists, of marine plants, gave conflrmatory results. The silver, 
however, being present in larger quantity. 

As a solution of chloride of silver in i^loride of sodium is Instantly 
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decomposed b;' mctnllic copper, cliloride of copper being formed and silver 
prccipicalcd, it nppc:ired lo ill. FitHlcnck Field, an English ctiemisC, resident 
in Chili, liigbly probable thitt the copper and the jelloir metal (JMnnlz'e) 
nscd in siieathing the bulls of vessels, muat, after long exposare to sea-water, 
contiun more silver than thej did before Iiavtng been dposed to its action, 
bj decomposing chloride of silver in tticir passage through the sea, and de- 
IMtsiting the metal on their surfaces. }}o soon had an opportnnitj of testing 
tlie correctness of his surmise. The Ana Guimaraens, a largo vessel under 
tlic Chilian flag, was haaled down to bo repaired nearCoqnirabo, where Mr. 
I'iuld lesidcs, nnd a few ounces of yellow-metal sheathing from her bottom 
were obtained for analysis. The investigation was interesting, as the metal 
Iiad been oQ for more than seven years (an unusually long period), and the 
ship hod been trading up ond down the Paciflc Ocean all that time. The 
metal, upon examination, was fonnd to be exceedingly brittle, and could be 
broken between the fingers with great ease. Five thousand grains were 
dissolved in pure nitric acid and the solution diluted ; a few drops of dydro- 
dlloric acid were added and tho precipitate allowed to subside for three days. 
A largo quantity of wliito insoluble matter had collected by that time at the 
bottom of the beaker. This was filtered off, dried, and fiised with one hun- 
dred (grains pure litharge, and suitable proportions of bitartratc of potash 
and carbonate of soda, tho oshcs of the filler beii^ also added. The result- 
ing but:on of lead was subsequently cupelled, and yielded 201 grains silver, 
or 1 lb. 1 01. 2 dwt. 15 gr., troy, per ton. Tliis very largo quantity could 
hardly be supposed lo have existed in the original metal, as the value of the 
silver would bo weli worth the extraction. It is to be regretted that none of 
tbe original sheathing bad been preserved, but a sample of ordinary yellow 
metal, yielded only IS dwt. to the ton. 

A short time after, however, the captain of a brig, which hod jnat arrived in 
the Pacific from England, gave to Mr. Field a piece of Munlz's yellow metal 
from his cabin, from tho same tot with which the brig was sheathed, but 
which had never been in contact wilhsolt woter, andolsoa small portion from 
tiie hull of tho ship, ofier it hod been on nearly three years. The cxperi- 
meals were performed as before, and the results were verj striking ; — 



That which had been sirposod to the sea having nearly eij^hC times as much 
silver as the origioal sample. 

Blany other specimens were examined of metals from the bottoms of ships, 
and of pieces wliich are always kept on hoard in case of need, and it was in- 
variably found that the former contained more silver than the latter. For 
ioscance, a piece from the .hull of the Bergmonn, gavo S oi. 16 dwt. 18 gr. 
per ton, white that from (be cabin yielded 4 oz. 6 dwt. 12 gr. Two hundred 
(rniinsfrom a piece from the hull of the Parga gave -072 gr,, and apiece of 
frosh metal ■050 gr.; while from tho Grasmero, only eoppeicd a few months, 
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610 gr. from iho hull g»Te -075 gr., and fVom tho cabin -072 gr.jiiTCry slight 
ilifforcDce indeed. 

It will be observed that tha amonnt of silver in the above specimens of 
fresh metal ia veij high, and it is proboblo that most of these are mcrclj 
the te-iolling of masses of metal melted down from the old sheathing, and 
have derived the greater part of (heir silver from llio sea on former occa^iona. 
It is well known that Ihe copper used in the roonufaeturo of yellow metal ii 
verj pnre, containing S or 3 dwts, of silver per ton, frequently nut so mnch, 
and silver is verj seldom associated with the other constitacnt, zinc. 

To orrivB at mora certain results, Mt. Fiald has grnnalntcd some very 
pore copper, ood rencrving a portion in glass, has suspended the rcmiundcr 
(about ten ounces), in a wooden bo-t perforated on all sides, a few feet under 
the sntfnce of the Pacific Ocean. When occasion ofifers, the box is towed by 
a line at the stem of a vessel which is trading up and down the coast of 
Chili. The result of this experiment, when obtained, is to be forwarded to 
the London Chemical Society. 

KL Fiesse, of London, as the result of experiment, ascribes the boaotifal 
blue color of the Mediterranean Sea-to an ammoncocal salt of copper, and 
(ha greenness of other seas to chloride of copper. Ilia experiments were 
performed between the porta of Marseilles, on the French Mediterranean 
coast, and Kieo, in Sardinia. A bag of nails and ecrap-iron was suspended 
at the side of the steamer which plies betivcen these places, and at^er the lirst 
voyage (about twelve hours), copper was indicated to be present on (he ii«n. 
Four separate voyages, however, were made before the bag of iron waa 
removed to the laboratory ; then the quantity of copper was found to bo so 
great that much surprise was shown that tlie presence of this metal tiad not 
been previously discovered, especially when the action of sea-water on 
ship's bottoms has long been known. 

ON SOME PHENOMENA IN CONNECTION mTH MOLTEN SUBSTANCES. 

Mr. J.Naemyth, in introducing a paper on the above subject, to the atten- 
tion of Ihe Britieh Association, etaled that his object in so doing was to (liroct 
the attention of seienlific men to » class of phCDomcna which although in 
their main features may be fjmiliar to practical men, yet appeared to have 
escaped the atlentjon of those who wuro mora engaged in scientific ro- 
eearch. The great fact wliich he desired to call attention to is comprised in 
the following general proposition, — namely, that all substances in a molten 
condition are specificallj heavier than the some snbslances in an unmoltcn 
state. Hitherto water has been supposed to be a singular and special Qxecjk 
tion to tlie ordinary law, — namely, that as substoncaa vera elevated in 
temperature they became specifically lighter, that is to say, water at teinpci^ 
ntare 32 deg., on being heated, doca, on its progresa towards lempcrature 
to deg., become more denae and specifically heavier until it reaches 40 dug., 
after which, if wo continue to elevate the temperature, its density progroa- 
sivcly decreases. From the facts which Mr. Nasmyth brought forward, it 
appean that watei is not a special and singular exception in this respect, but 
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thuti'oii the contnuy, the pbcnomGnon ia relation to dinngo of density 
(whca near llio point of solidification) is Ehnred with evcty snbfitanco with 
irhich ve are at all familiar in a molten state, eo entirely so, that Mr. Sus- 
myth felt himself wainintvcl in propounding, as a general law, the one 
before stated, — aBmoIy, that in every instance in which he has tested its 
exi^tonco lie Ends tliat a molten substance is more dense, or specifically 
heavier, than tho same EnbEtance in its anmolCcn stati!. It is on account of 
this that if wo throw a piece of solid lead into a pot of melted lead, the solid, 
or DumolteD metal, will fioat in the fluid, or molten metal. Mr. Nasmyth 
stated, that he found that this fact of the floating of the nnmoltcn substance 
in the molten holds tmo witli every substance on which he has tested the ex- 
istence of the phenomenon in question. As, for instance, in the ca^e of lead, 
silver, copper, iron, zinc, tin, antimony, bismuth, glass, pitch, roain, wax, 
tallow, &c. ; and that the samo is the cose with respect to alloja of mctnla 
and mixtures of any of tlie above-named substances. Also, that tho normal 
condition as to density ia reanmed in most anbstaitces a little on the molten 
side of solidification, and in a tow coaes tho resumption of the normal con- 
dition occur? during tho act of solidification. Ho also stated that, from 
experiments wluch ho liod modo, he had reason to believe that by healing 
molten melflla np to a tomperaluro far beyond their melting point, the point 
of maximum density wna, aa in the case of water at 40 deg, about to bo 
passed; and that at auoh very elevated temperatures the normal slate, as 
regards reduction of density by increase of temperature, was also resumed, 
but that aa yet he liaa not been able to teat this point with such certainty aa 
to warrant him to allude further lo its existence. Mr. Nasmyth concluded 
his observations by stating, that he considered thia to be a subject well 
worthy of tho attention of geologials, who might find in it a key to the expla- 
nation of many eruptive or upheavingpbeuonicna which iho earth's crnst, and 
especially that of tho moon, present, — namely, that on Iho point of soUdifl- 
cation molten mineral substances then beneath tho solid crust of tlie earth 
must, in accordance with the above-stated law, expand, and tend to elevate 
or burst np the solid crust, — and also axpress upwards, through tho So 
cnkcked surface, streams moro or less fiuid of those mineral aubstancca which 
ws know muat have been originally in a molten condition. Mr. Noamyth 
stated, that the aspect of the lunar surface, oa revealed to us by powerfal tel- 
escopes, appeared to him to yield most striking confirmation of the above 
. remark. He concluded by expressing a hope, tliat tho facta which lie had 
brought forward might receive tho careful attention of scientific men, which 
their important bearing on the phenomena in question oppeored to him to 
entitle them to. 

A gentleman in tho eoction asked Mr. Nasmyth whether the fecla well 
known to chemists, thct cost iron, and one or two other metals, in the act of 
solidifying enlarged lo as lo fill out sharply the minute parts of the mould — 
which was indeed tlie property on which their grc.it use chiefly depended — 
wore not at variinco with his general principle. Mr, Nasmyth replied, thot, 
M &r from that, they were the mo't striking examples of its 
21 
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M. I>eTille ha* lolol; pabUshed «orae iateresting nMmoranda npos the 
■abject which is now stDacting so moch attention in Fmnce and Germajij, 
ttio pTcpariLtioD of tho mvr motab. Dcrillo ia of opiaion tliat tJie best modo 
of prepoiation njnsists in igniting iha oxide witli cartion, taking care to em- 
ploy an cxcou of oxide. It is howeror an indispcnadblo precaution to foM 
tbo metal in a crucible of lime or mngncaia. Crucibles of Q\aj, porcoloio, &c., 
are like bonut partiaUj reduced bj maoj metals and even by platinum. The 
silicon produced considerably incioasos the hanlneae and fusibilitj of the 
metal. In a crocible of limo the oxide <tf chiomiam or manganese in excess 
is absorbed bj the lime, fonning a diromite or mauganiCe which fosca with 
great difficulty, but wliich removes from the metal all traces of carbon and 
silicon. Tho fusibility of tho metal diminishes as its purity inoeases, and 
tho author found chmmiom loss fusible than platinum. Dcville rcmoiki 
that manganese, as prepared by Brunner's method, maf still contain caibon. 
Sotiium prepared fram the cai4>onate olnays contains nioro carbon, and 
moTDorer. from ila porosity it freqacatly retains naphtlia, which Icavos a 
carbonaceooa residue when heated. The Drnployment of Hessian crucibles is 
also objectionable, as silica is easily reduced by sodium, especially in the 
presence of t'le fluorida. In this manner the anthor explains the differences 
between Brunner's manganese and that prepared bj liimsdf, wliich is less 
fosililo than iron, and decomposes water at ordinary temperatures. The em- 
ployineni of sodium, on the other hand, presents gteat advantages when we 
wish to obtain an element in a crystallized state. In this case Che sodium 
may irfien be replaced by alaminom, as for example, in preparing silicon, 
titanium, lirconinm, and boron. In the case of the sesqaichlorids of lirco- 
ninm, aluminum or chromium, it is always well to make tho sodium react 
upon the double chlorida which these bodies form with chlorid of sodium. The 
process should be conducted in a crucible of alumina iriiich is to bo heatod 
to redness before patting in the mixture of chlorids. In tho case of tho fusi- 
ble metals it is well to add to the whole a tittle double chtorid of sodium and 
potassiam. Dorille and Domoar ore now applying this process (o the 
cerium metals. Sodiam attacks porcelain at a low red heat with sach en- 
ergy that theiB is always danger of introducing silicon into metals reduced 
in such TOBsela. This perhaps explains tlie dilTerenco between the properties 
of chrominm as prepared by Fr^my and that prepared by Dcville and Bnn- 
scn, the latter being readily eolublc in clilorhydric acid giving a blue solution 
of tho protochlorid. In conelasion, the author again recommends the em- 
ployment of cracihICB of lime wliich refine the metuls fused in them. The 
platinum metala fused in such crucibles present properties very different 
from those nsunlly attributed to them, the Urns serving to deprive them of 
osmiom and silicon. — Complet Bauiut, xliv, GTS, JUarck SOlh, 1SS7. 
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THE HETAL UAOMESniU. 



MM. DcviUe and Caron, have comronaicated lo Iho Comptes Hendns 
thefoUowing information respecting the Metal Magnesium: 

The diemical properties of magnesium have been determined with extreme 
perfection by M. Bussy, 10 whom we owe the discoveiy of this metal. There 
exists, however, in Ihis metal a physical property which has, as jet, been 
overlooked; it is anew faet in which it i^embles zinc, to which it was already 
BO closely allied, Magneeium is volatile like zinc, and nearly at the same 
tEmperature. Thirty grammes (aboot one ounce) have been distilled easily 
al a time. When the magnostnm is pure it kav<u no residae, arid the sub- 
limed metal is white, Gnrronnded with a small quantity of o:<ide. When it 
is impure it leaves a certain amount of very light black matter of a compli- 
cated nature, and then the distilled magnesium is covered over with small 
needle-shaped crystals, which are colorless and transparent, and which soon 
decompose of their own accord into ammonia and magnesia ; this action in- 
dicates the probablo existence of a nitrid of magnesium, auaiogoos to Chose 
remarkable bodies which Wohler and Hose have alreadj discovered in a cer- 
tain niunber of simple bodies. 

Magnesium fuses at a temperature close approaching that at which tine 
fiiscs. At a little higher temperatare it bums with a dazzling flume, in the 
midst of wMch can bo observed, from time to time, tuflis of aa indigo blue 
tint, more especially if it is burned in a jet of oxygen. The combustion of 
the magncsiam is accompanied with all the phenomena observed in the com- 
bns:ion of zinc, and which denote a volatile metal, of which the oxido is fixed 
and infusible. 

The density of magnesium was fonnd to be equal to I'TS; it can be filed 
very well, aud burnishes beantifully ; it keeps very well in tlie atmoqjhera 
when it is pure and its surhoe polished, but is scarcely equal to linc in thij 

Six hnndred grammes of chloride of magoesiam, prepared by the ordinary 
process, but with great care, are mixed with about one hundred grammes of 
chloride of sodium, which has lieen previously fused, or a mixture of the 
cbloriilca of sodium and potassium aud one hundred grammes of pure flnoride 
of caltium ; tiiese are all in powder. To these are added, in smalt pieces, 
one hundred grammes of sodium, and the whole, raised intimately, is thrown 
into an eaithenware crucible at a red heat, and afterwards covered with a lid. 
In a short time the action bei,'ins, and when the noise ceaecs the crucible la 
uncovered, and the melted mass stirred by means of an iron rod until it ap- 
pears homogeneous ; globules of mogncsiniu nro now obeeivcd, and iho 
crucible is taken from the fire to cool. When the saline mass is about to 
congeal il is again agitated, and all the Email particles of metal spread over 
it are galhcrcd togeiber by means of the iron rod, and formed into one piece, 
which is drawn on a plate of iron. The scoria or slag may bo fused over 
again, once or even twice, and each time a imall quantity of the metal ia 
obtaiocd Ihim it. Six hundred granuaes of chloride of magnesiam acted 
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npon bj one huDdied grammcB of Eodiom hits yielded forty-fire grammes of 
magitesium. 

Tho erado mnsncsinm is introdnccd into a hnllow vessel conted with 
charcoal, ond this again is placed in a tuba likewise coited wiih elinrconl, 
nnd tho whole brought to a lively red, olmost while, heat, while a stream 
of liydrogon g08 U made to pass slowly through the tobc, which is in- 
clined downwards ia tho ruraace ; all tiie magnqsinm condenses just be- 
yond the liollow vessel, and is gathered easily when the tube is cold. It 
is afierwarde fused in a mixture of the chlorides of magnesium and Huoride 
ofealdnm. 

In distilling magnesium, if the carrent of hydrogen is too strong, a littla 
metallic powder is earned onl of the apparatus along with the hydrogen 
gas. If this is igniMid, it bums wiih one of the most bcantifnl flames it ia 
possible to imagine, and this expeiimeufwould make a cliaiming exhibition 
for a lecture room. 

PREFAKATIOK AND PBOFEBTIES OF METALLIC MANGANESE. 

Brunnoi has recently published the following results of an investigation 
of tho properties and preparation of the metal manganese : 

The reduction of manganese is obtained as follows : An earthen cmcible 
{a Hessian one) is half dllcd with alternate layers of flaorido of manganese 
and of metallic sodium, cut into plates from one to two lines in thickness, 
in tho pioportion of two parts of the former to one part of the latter by 
n-cighcj the whole is then gently lapped, in order to leave as few inler- 
Blicos as possible, and covered with a layer of nnhydrons chloride of fodjum 
nearly hijf as thick as the mixture, and over this a layer of flaorido of 
calcium (fluor spar) in pieces as largo as a pea. This latter sobstance 
is for the puipose of preventing the mixture from being projected out of 
the emcible, a mlher violent reaction being always the result. 

The cnieible, thus charged and covered with a lid, is placed in a forge 
or blast-furnace, and heated gently, and for some considerable time ; be- 
fore tho reddening of tho crucible the reduction has taken place ; this ia 
indicated by a whistling noise in the interior of the mass, and a yellow 
flame rising above the erucible; at this point the heat is augmented, and 
carried to a reddish white. The whole is kept at this temperature for 
about a quarter of an hour, and left to cool by shutting up all the open- 
ings into the fumoco. On breaking the crucible the metai is found in 
one piece at tho bottom. The theoretical quantity of the metal is never 
obtained. The analysis of tho fluoride gives in the composition Mn H, 
from this 100 parts of sodium ought to decompose 2035 parts of the 
fluoride of manganese to form 183-5 parts of fluoride of Bodinm, and 10 
furnish 120 parts of manganese. However, we ought to bo contented with 
little more than Ihc half. 

Manganese thus prepared possesses properties essentially difiercnt from 
those wliich have been commonly attributed to it Its color is that of 
some cast iron : it is biittle, and does not flatten out to the hammer, or 
to other mechanical forces ; it is very hard, and not sctntcbed by a Gle ; 
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on the caatrtrf, ic tnms Qit edge of the best tempered files. It is caps' 
bio <rf iha very beat polish. At the cs-ilinary temperature it is anulterttble 
in moist or iry eir ; polished platL^a hnve bi^en kept during two monthi 
in the tttmospticre of tlie labomtorf, charged throaghout with moialaro 
end other lupors, without the pu'ish liaring sufTcrcd, Ilcntci] itpon A 
■lip of plntinum it approaches closely in color to Etecl, passing eftcm-ords 
into B brown, b/ covering itself witli a coating of oxide. 

Itj specific gravity has varied in diffei'eni trials from T'13S to T-206. It 
ia not attracted by the magnet, end even when in a state of powder, exoHs 
DO inflaeara upon the magnetic needle. Acids attack it rapidly. It dia- 
Eolves easily in dilate ealphuric acid at the ordinary temperature. Nitric 
acid dissolves it rapidly, bo does hydrochbric acid, even when much diluted 
with water, and likewise acetic acid. 

There cannot bo a doubt that raangaaose, prepared in Ibis maiiDer, mtII 
find appOcatioQS iu manufactures. The great hardness of tbis metal Htg 
it for mechanical use. Set at a sbarp ejiglc, it can adTantageoosly be sub- 
stituted for the diamond in enttiug glass, and even in the polishing steel 
and other metola. It is so eusceprible of polish aa to appear applicable 
for tbo pnqKisca of optical inslrumcuts ; for instance, the mirrors of teles- 
copes. Although it cannot ho f^a^d, it can be rolled into shapes as easily 
■s the cast iron. In Sue, tbo alloys of this metal are capable of yielding 
msefnl substancca ; and the attention of manofactnrers are now called to ihia 
■ob^ct It is an established fact, that all steel eontalos small quantitiei of 
manganese. It has also for a long time been considered imHispensable to 
add substances which contain this metal to the powder used for the pur- 
poses of cementation employed in making steel. The valuable variety of 
ateel, known nndor the tiame of Wootz, owes, p^hapa, its properties to tht 
addition of manganese. 

CKTSTALLIZED CHEOMIUM AKD ITS ALLOTS. 

The leault of my researdies was to examine, eomparatively, iroa, man- 
ganese, and chromium, which form, as chemists are aware, b true chemica] 
family amongst tbcmaelvea, and to determine Ibe influencea which can, ac- 
cording to their mode of preparation, voty the properties of these melnla 
and that of tboir alloys. 

I have ascertwned, in the beginning, that manganese and chromium uro 
obtained in an absolute stale of parity when the anhydrous chlorides of 
tteae metola are sabmiCted to the vapor of sodium. The decomposition 
ia effected in porcelain tubes, which are heated to redness, and the vapor 
of sodium, introduced by means of a current of hydrogen, re-acts npon the 
chloiides of the metals, which are placed in little nests or crucibles. Under 
the inflocnce of the alkaline chlorides that are formed in tbe reaction, aa 
well as by the agency of the current of gas, the rednced metaJs aasnme 
regular crystalline forma. 

The eliromium, which has particularly attracted my attention, preaonts 
itself iu crystals, which shine with a great lustra when they are fi«^ by . 
24- 
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WMbing them from the alkaline chloride with irhidi the/ are found mixed. 
Those ciyetnlt have been examined and recognized ta bctoaging to the cubic 

Chrystals of chromiQm are so hard, and hove the curioos property of re- 
stating tlie action of the Btrongoat a(;ids, and even that of nitrolijdrocliloric 
acid. It ia Tcmaikable lo observe chroiuiam, wliiiJi reccmblea in everj 
other respect mongniicse and iron, bcharing iliielf like rhodium end iridiaa 
in the presence of concentrated acids. These facia meet tLose of M. Dc- 
Tille, rcccntlj established in his rcsearchefl upon aluminum, demouslrat- 
iag thut amongst some of the elementa we foil to cBtuhlish a natural classi- 
ficiition. 

It appeared interesting to study the alloys which clu'omium can form 
with other metals, and it hae beeo obaerved that these alloys present often 
die hardneas of the chromium, and resist, like it, the action of concentrated 
■cids. I have obtained the alloy of chromium and of iron, either by reduc- 
ing by carbon the chromate of iron, or in heating in the fire of a fbrge iron 
and oxide of chromium pure. This alloy crystallizes ui long needles, 
which arc very hard, and scratch substances the most hard, even tempered 

In examining into the conditions which are most convenient in prepar- 
ing the alloys of chromium, I have observed that the green sesqai-oxide 
of chromium can be cosily foaed by tlio licut of a forge, and is changed into 
a black crystalline mass, which has all the characters of the crystallized 
sesqui-oxide of chromium, obtained by decomposing chloro-chromic acid 
by heat. This oxide can be obtained in (■onsidorablo masses ; it scratches 
quartz easily, as well as tempered steel. It, as well as the alloys of chrom- 
inm, ought to have some application in Uie arts. 

TDMGSTEN AND ITS C0HP0DND8. 

The following paper by M. Eiche, is derived from the Atmalen dea 
Chemio, v. i. p. 5. 

Many processes hflTO been proposed fbr tke preparation of the metal 
tungsten, but the process which ought to be employed is the teduction of 
tungstic acid by hydrogen gas. 

If dry hydrogen gas be passed through a porcelain tnbe containing timg- 
itic acid, heated to redness for at least ttvo boors, a substance is obtained 
which contiuiis no oxygen, and which is the metal in a high state of purity, 
provided the tungstic acid had been carefully prepared. 

It is an error to suppose that a higher temperature than what glass can 
support is not reqnired ; on the contraiy, it ought to be very high, without 
which the tungsten contains always a certain quantity of the lower oxide, 
and does not present itself with the gray tint and crystalline appearance 
which always characterizes it when in a atate of pnrity. 

A modification of this process has been recommended, which consists 
in sabstiCuticg bitun^tate of potash for the tangstic acid. The redaction 
is more easy ; however, for several reasons, it is not so valuable as tha 
fbimer process. 
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Another process was tried ; it was that which lately has so well Buceeeded 
with Wobler and Deville ; its principle is to act upon chloride of tnitgsCen 
hj itjaoiu of (he melal sodium. 

The firat eiperimenls were mode' with the red matter, known under the 
naiDC of chloride of Inngslcn ; its vapor was passed over Iho sodinm, heated 
in a gloss tahc filled with hjdrogen ; the roaction tooli pliice, and a briUiant 
motallic mutter deposited itself on the tnbe, bnt in very small quantity, 
whilst a large quantity of water was disengaged, although OTcry precaution 
had been taken to dry the hydrogen ; this led lo tbe belief that the supposed 
chloride was an oxichloride, and a tnio chloride was prepared and passed 
over the sodium as before, when only small quantities of n substance in 
brilliant plates coated the tube, but there was formed nn abundant brown 
powder, which was purified by washing. This ia pure tungsten, bat with- 
oat the lustre of the luetaJ todnced by hydrogen from tungalic acid. 

According to some experimenters, the atomic weight of tangsten has 
been represented by ninety-six, and by others at ninety-two, bat there is 
every reasoa to believe that this last number is even too high, because it is 
obtained by operatin); upon tungstic acid prepared by means of carbonate 
of soda, which invariably retains traces of tbe alkali ; besides, the tubes in 
which the redactions were effected were not heated high enough. In this 
case the tnngstic odd was prepared by acting on the mineisl wolfram at 
once with nitro-hydrochloric acid, and supcrsatnrating tlie acid solntioQ 
with ammonia, which gives a tnngstate perfectly crystallized. After a 
lecond crysiaJliiadon the salt is calcined, and leaves the tuugstic add Gt 
for the experiment Five results wore obtained, and the tungstio add 
considered of the formula T^ 0' gave the atomic weight of tungsten as 
<nglitj-sevon. These experiments were confirmed by operating njKin tnng- 
■tic acid prepared in a dJBerent manner. 

Tungsten obtained by the action of tnngstic acid or hydrogen is in small 
Tory sharp crystolliae grains, isolated from one another, brilliant, suscepti- 
ble of taking a beautiful polish when rubbed, and scratching glass with 
focihty ; placed in the fire of a forge so powerful as to alter the shape 
of the crucible, they do not melt. A very powerful Buosen's battery was 
required to melt tnngsten, a very notable portion of the metal became oxi- 
dated and burned wlih a bluish green flame resembling zinc under wmilax 
drcumstanees. It mells similarly and very quickly ia a jet of oxygtn 
and hydrogen ; but still the greater portion of the metal oxidates and dis- 
appears in fnmes of tungslie acid. The density of this melted metal is 
17'2. Experiments were mode 10 manufacture it in a similar manner to 
platinum; but even the most skilled workers in platinum failed in attempt- 
ing it. Oxygen, dry or moist, at the ordinary temperature, does not affect 
it, even after b^ng in contact with it eight months ; hut at a temperature of 
redness it barns and yields tnngstic acid frce from the lower oxides ; in air 
the beat ought to be stronger, but the result is the somo. Sulphur in a 
state of (osion does not exert a rapid action upon it. At ordinaty tern- 
pei«ttu«a it does not bum in dry chlorine gas, but at 350 to 300 degress 
Fall., if air and moisture are carafnliy exclnded from die apparatus, it 
tbnos chloride of tungsten T( C". 
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Caibon nnit«t wilh tnogstea with great bcilitj. The presence oi cirboD 
WM determined in a few gndas of tho meul tlmt huA been melted in cbai^ 
coal ; it caases the metal to became brittle. Boiling nater, distilled water^ 
or ordinorj water, do not attack it even at tbo end of many months ; all that 
con bo remarked is, that (he metal is Elightly tomished at tbesnri'iice, bat tliero 
are DO traces of the blue oxide formed. With dilute solutions of Ihc alkalies, 
the metal, instead of tarnishing, remains qntte bright ; but in time there is 
observed a small qnuntitj of tungateu in solution. This action, so stow 
under these conditions, becomes rapid enough if a concentrated and boiling 
solution of potash be employed. Kitric acid heated ehangca thia metal into 
tnngstic acid ; this action is not terminated nnEil afier some dejs, whilst it 
ill accomplished immadiatelj with aqoa-regia. Sulphuric and hydrochloric 
adds attack it but slowly ; neverthelcsa it is attacked, for the blue color of 
the liquid soon becomee maiufeEC. 

casaacAL cqabacteb or tongsiek. 

More recent researches of M. RIche, snperintendent of the Chemical 
department of the Faculty of Sciences at Paris, enablish the position of 
' tODgsten in the serios of simple bodice. According to him it is a metalloid 
rather than a metal ; and ho conelndca that although ditfbring in somedianie- 
tarislics Crom boron and silicon, it ihoidd be arranijed along side of OieK mdal- 

TSTSBxsnsa beseaxches oh bobom. 

UU. Wohler and Bevillo have recently pabliehed the results of some 
intenstiiig researches on Boron, from which it appears that this substance 
can exist in three states, exadlj correspondiDg lo those of carbon — the amor- 
pboos, the grnpbidc, and the crystallized state. The preparation of crystal- 
lized boron is as follows : eighty grammes of aluminum in thick pieces are 
fused in a crucibte of carbon with one hundred grammes of fused and pnlver- 
iied boric acid. The carbon crucible is placed in one of graphite, (he inter- 
•tices being filled up. and the whole lieaicd in a wind fomace to the temper- 
RCure at which nickel melts, for live hours. Tlie moss is tlicn left to cool, 
and, on breaking the crucible, two distinct strata come lo view, one consistinj^ 
<ji vitrified boric acid containing some alumina ; and (he other of nluminumi 
in a metallic stale, mixed up with ciystab of boron. To sepnrate the Inttcr, 
this metallic mass ia treated with boiling caustic soda to dissolve the metal ; 
thui wilh boiling hydrochloric acid to dissolve the iron which may have been 
separated from the plumbago of the crucible ; and lastly, with a mixture of 
nitric and liydrofluoric acid, lo dissolve the silicum left by the soda. After 
this, the boron will be obtained crystallized in compliculcd aggregations of 
numerous small crystab the form of which has not yet been determined. 
These crystals are EOmetimes garnet-red, and sometimes honey-yetlow ; the 
color liowevcr does not appear to be essential, and may arise from slight im- 
parities. The crystals have a lustra and refractive power like that of the 
diamond. They scratch corundum with the grcatoet ease, and appear to be 
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almost, if not qnico aa hiLrd as the diamond itself. CiysliiUized boron reslsta 
the action of oxygen even on Btrong henting, but at the temperature at 
which diamond buma, boron ozjdizes saperficiaUj. Chlorine acta povei^ 
fuUj oa boron, which takes fire at a red heat in en atmosphere of the gas and ' 
bams to gasoona chlorid of boron. No add acta upon borou, but acid sulph- 
ato of potash at a red heat reduces it.Bulphorousacid being erolvod. Hjdrate 
aod carbonate of soda oxidize it slowlj at a rod heat bat aaltpom hai no 
action at this temperature. 

The graphitoid boron ia Itest obtained bj heating flooborate of po- 
laaainm with aluminnm. Small maases of boroo-alamintira are o)itained, 
which on solution in muriatic add leave the boron in email plates, often 
hexagonal ood having the form and luam of native graphite and giaphitoid 
(ilicou. The plates are always opaque. Amorphous boron ia best prepared 
\tj heating a small picco of aluminum with a large qaantitjr of boric add, 
pnrifjing the prodncC as above. It is a light chocolate-brown substanca, pos- 
(essiag all the propertiea described by Berzeliua, Oaj Loasac and Thenard. 
The aothora conclude that boron resemblea carbon more closelj than silicon. 

ON SHJCIUU ASD THE UETAIXIC STUCIUKEIS. 

Derille and Caron have presented to the French Academy a memoir upon 
silidam or silicon which onhibita many points of special interest The 
anthors find, in the first place, that aluminum is not the only metal which 
possesses the property of dissolving silicon, but that zinc may also be made 
to act advantageously aa a solvent. The preparation of crystalline silicon 
by means of linc ia very simple and easy of execution. An earthen cmcible 
li to be heated to redness and a carefull}- maile mixluro of three parts of 
flaoeilkoto of potassium, one part of aoilium cut in small pieces, and one 
part of grannlated nnc is to bo thrown into it The reaction ensuing ia very 
feeble and not intBcieutto effect the fusion of the masa. The cmdhle must 
Uierefore be kept at a red heat until the acoria ia completely fiiaed. The 
heat most not be high enough to vi^rize the zinc, or the operation would be 
loct After slow cooling, the cmcible is to be broken, when a button of zinc 
will be found, penetrated through ita whole mass, and especially on its upper 
auifoco, by long needles of silicon. These are groups of tegular octahedrona 
imbedded in each other parallel to the axis which unites the summits of two 
opposite angles. To extract these crystals, it is only necessary to disaolce 
the zinc in chlorhydric acid, and then boil the Eilicon with nitric acid. In 
tliis way crystallized silicon may bo obtained in more beautiful crystals, and 
iit larger quantity, than by any other method. The only portion of silicon 
lost in this process, is that disengaged in the form of eilicioret of hydn^n 
at the moment of the solution of the zinc. If the alloy of zinc and silicon he 
heated beyond the point at which the metal volatihzcs, the silicon cemains in 
the state of a fused mess which is entitely fiee from zinc. Furo silicon may 
be fused and run into moolds. In this manoer the authors prepared ingots 
which were presented (o the Academy, The authors are now engaged in 
Btndjing the alloyi of lilicon which appear to be of mnch interest. The 
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•11<^ wiA iron are Teiy fkuible, and in their physical properties re«etnbl« 
cast iron and steel. A very iiard, brittle and wliita alloy of lilicoa and cop- 
per rontainiog Iwelre per cent, of eiljum is prepared by fusing together three 
porta of flaoailicate of potash, one port of sodium, and one pan of copper 
turnings, till a very liquid ecoria is obtained. An alloy of copper and eili- 
coa contoining 48 per cent, of silicon possesses a bcautitiit clear bronie color. 
It is a little less bard than iron, and may be Sled, sawed, or tamed, like that 
tnetol. It la peifoclly ductile, and wires drawn from it are as teaacions aa 
those of iron. Tba hardness of the siiiduiets increases with the quantity of 
silicon, but at the same time their ductility diminisbcB. They are all chap, 
ftcterized by the (act that silicon is uniformly distribated throagboat the mow 
so that the alloys are homogeneous and not susceptible of liqoation. The 
anIliorB presented to the Academy two small cannon made of alloys of cop- 
per and silicon. They furnish examples of what may be done in the aits by 
tba application of the alkaline metals, and of the progress which is eioiy day 
making in llie mannfactnie of sodiom. The aothors have not limited their 
■xpeiimenti to silicon, but expect by similar methods to prepare other simple 
or compound bodies in a crystallized state. — Coinpie* Eaidia, xIt, 163, 
Aug. 1B57. 

Nrw Oxide of Silicon. — Wohler has communicated to the French Acad- 
emy of Sciences a brief notice of a new oxide and chlorid of silicon. While 
occupied with the study of the eondacting power of alaminnni for the gal- 
Tinic current, Wohler and BufF obacn-od that when a plate of this raetol is 
made tho positive polo in a solution of chlorid of sodium, a gas is disengaged 
whidj tnkes fire sponlanoonsly in the air. Supposing that the silicon con- 
tained in t!i» alnminum had something to do with the phenomenon, the 
authors sought to prepare the gas by purely cbemicul means. By heating; 
tilicon to redness in a current of dry chlorhydric acid gas the acid was eauly 
decomposed, hydrogen being eTidred and a new chlorid of silicon produced. 
This is a fuming, very mobile liquid, more volatile than the ordinary chhsid, 
SiCIS' It is decomposed by waler in chlorhydric acid and a new oxide of 
dlicotL This latter is a white matter, slighdj soluble in water, and very 
soluble in alkali, eren in ammonia, disengaging hydrogen gas with eSerres- 
<^nce, and becoming converted into silicic acid. Heated in the air it takes 
fira and bums with a very white light, disengaging hydrogen, which takes 
fire. The authors are stadying the constitution of the new chlorid and oxide. 
— - Compla Bendia, xliv, 834. 

ON GOLD IN THE FORM OF MALLEABLE SFONGE. 

Mr. D. Forttes recently described to the London Chemical Society the 
Mowing process for conTortinjf gold into the form of a ninlleablo eponge, 
«n!tnbIo for employment for dentists in the place of the ordinary gold leaf. 

Gold free from copper is dissolved in nitro-hydrochloric acid, keeping an 
excess of gold in the lulation towards the close of the operation, so as lo get 
rid of all nitric add and avoid subsequent evaporation ; any chloiide cf 
^ver present is filtered off. The solution of gold is now phced in a fiaV 
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bcttoraed vessel and heated, and u Btrong solntiDn of oxalic aeii ndded ; in 
a few hours the whole gold is deported, and Che anpsmatsnt liquid mnj be 
deeuDted oft, taking care all the lime not to disturb the gold at the bottom, 
and die ressel is then several limra filled ap with bailing water and decanted 
until the last washings contain no more oxalic acid. 

The gold is nov caiefullj slipped an to a piece of filtering-paper, and bj 
means of a spatala gentlj pressed into the form of Che desired cake, but 
somewhat thicker; it is then removed to a porcelain cmcible, and heated 
for a short time somewhat below a red heat, when it shrinks in dimensions, 
becomes coherent, and suilable for use. This process is e«scntiaU; different 
from one patented and used in this country. 

HAinJFACTDRE OF ALUMINIUM. 

Dumas recently announced W the French Academy that the problem of 
rendering the preparatioa of aluminium an industrial operation has now been 
solved. The methods have been devised by MM. Deville and Morin, end 
difiiBr but^ttle from chose originally employed. It is neceaBDry always to 
decompose the chlorid of aluminium, and decompose it by sodiam, in order 
lo obtain the alnmininm. The chlorid is now made by the direct use of 
kaolin, or even of clay. But this is not all. The chloride was difficult to 
manage in a lai^ way, because, after having been formed in vapor, it wai 
often condensed in snowy cryst^, nindering it necessary to collect it in 
diambcrs, and detadi it mechanically from the surfaces it coated. There 
was, Jim, a loss of the chlorid, the condensation being incomplete ; second, 
danger for the workmen exposed to the respiration of the vapors ; third, 
an enhancement of cost from Che intermplJonB of the orcnpations. The im- 
provement consists in submicting to a current of chlorine — no longer a mix- 
ture of alumina and charcoal, — but a miituie of slamiua, charcoal and 
chlorid of sodium ; this affords a double chlorid of aluminium and sodium, 
which is volatile and liqnifiable, running like water, and becomiog solid with 
cold. The preparation goes on nninlcrmpledly, proceeding with simplicity 
and regularity, and exacting no other care than what is necessary for the 
production of the chlorid, the renewal of the picparation for decomposition, 
and the substitatiou, as soon as cooled, of earthen pots, in which cakes form 
from the double chlorid that flows in in a oontJnued stream. 

Tho chlorid is decomposed in a reverberatoij furnace, into which, mined 
with bits of eodiam, it is introduced. The reaction of the two sabsian<«i 
taioB place aflcr a few momenta, but so quietly that it may be done on a 
lac^ scale without danger. It leaves the aluminium in plates, globotea, or 
a powder. It is separated from the common salt either mechanically or bj 
means of water. 

Dumas asserts dtat the cost of making sodium is at the most sevim finud 
a kilogram, and that its mannfactore is easier than that of phosphorus and 
•Uo as simple as that of line. 

By acting on a mixture of carbonate of soda, caiboQ and chalk, the 
reaction is so complete that the result ^jiccs with calculation, and so easy 
ftat we may sabaiitole fhr the iron bottle commonly nsed, luted copper 
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In the mann&ctare of «odiam (he carbon la now leplaced bj ctnL De- 
Tilla lUM a coal which bunts with roosideniblc flame. It ia important tbiit 
the mixture Ehonld bo well dried before EiU(jected lo decomposilioii. The 
propor^Q used are as followa : 

Ctlbonata of iods, 80 UL 

CohI 13 ■' 

Clulk, 6 " 

The soda onght to be from tbe crystallized cortionate ; the aoda of the 
■hops gives bod results without DeTille's kaowiug precisely why. 

Mr. Newton (for a foreign rorrespondenl) has hIso patented in England, & 
process by whicli the prodaction of almninium ia reduced to an essentially 
practical and commercisi furm. It has hitherto been tha practice to elfcc^t 
the redaction of alaminjum from its different compounds (single or doublet 
chlorides orflaoridee) in closed vessels, and in published descriptions on 
this Gubjoct it has been osaal lo mention the employment of crucibles en- 
closed in tubes or retorts of fire-clay, coaled with alumina. ^ the em- 
ployment of tho apparatus is attended with disadvantages, the inventor* 
have, in the lirst place, eubstitated for such appomras vessels made of cost 
or wrought iron, of varying form bnt generally approaching that of cnici- 
bles, pots, or seggare, ia which veasela. the jeaction is effected in Ibe some 
manner as in veesela of clay. The inventora of tlie present improvements 
have also sncceeded in effecting the reduction in chHmbera made of brick- 
work or flre-clay, which may be either healed in the same manner as a 
reverberatory furnace, or by Iho transmiaEion of heat through the sides. 
The apparatus employed by preference, iiowever, is a rcverbcratory fomace, 
the bed of which, haying a portion of it inclined, is arranged in a, suitable 
manner for facilitating the collection of the melal as it is pn>daeed ; but the 
famoces ordinarily employed for the manu^ture of soda may be used for 
this purpose. Ano&cr improvement consists in modifying the compoei^n 
of the mixture or matters for effecting the reaction in such a manner as to 
ensure sacceisfill operation, even when operating upon small quantities of 
materials, or with vessela of small capocitir, such as clay retorts or other 
closed vessels. This is effected by wholly, or to a great extenl, dispensing 
with the marine salt, which is nsually added either lo the simple chloride of 
alnmiuium, tho donble clilonde of aluminium and sodium, or to the fluoride 
of aluminium and sodinm [cryolite), and in simply adding a suitable pro- 
portion of fluoride of calcium. Tho use of marina salt had been hitherto 
considered necessary for tho successful performance of the reduction, and in- 
dispensable as a flux for causing the melal to unite ; in operating with tho 
double chloride of alarainium and of sodinm it had been pointed out, and 
always employed in tlie proportion of fifty per cent, to the double chloride. 
It has been found by experience that by diminishing this proportion better 
results ore obtained, and by dispensing with the marine sail altogether, tho 
largest quanti^ of metal is obtained. The following is the mode of operat- 
ing', according to this improvement, when it is required to effect the leduc- 
Uo|rof thedonblo'chlondj: Take of tho donble chloride of aluminium and 
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'ff iodinm, one bnadred parts; Buoride of calcinni, fifty parts; sodiam, 
mcn:y parts. (Theso proportions mnj, however, be somewhat ntried, ao- 
cording to circmnstancos.) Tltese eubstancea having been mixed together, 
ore introduced npon the bed of the furnace, previously heated to reduesa. 
The fire bais haTing been well fed witli fuel, the furnace is closed. The 
reaction will then take place, and by uglta.ting the materials all the alomio- 
ium will be collected in a mass at the inclined part of the bed, and may be 
run off therefrom. By first pouring off the whitest and most fluid portion 
of tlio Bcorije, composed chiefly of the marine salt which lias been prodoced 
by the reaction, the fluoride of alnminium |wliidi is also an accessory pro- 
duct of the reaction) may also be extracted thercfiom. The appearance of 
the scoriai remaining ia very peculiar, after cooling ; it is slightly tinged 
with a color approaching a yellowish gray. This scorlte does not contain 
the finely-divided aluminium powder which ia met with when the reaction is 
prodnced with maiioe salt; it only contains sometimca globules of alnmin- 
ium, in Bofficiont qnontity to enable it to be collected by pulveriiing and 
washing the mask. When, on the contrary, marine salt ia employed, the 
mus of srorite is of a decided deep gray color ; this arises from the alumin- 
ium powder mixed with the mass, in which are found only microscopic 
globules, which are at first difficult to collect, aad unite by melting. 
. An additional method of producing aluminium has also been recently 
brought out in England. It consists in placing flnoride of aluminum in an 
iron oven, which may bo heated in various ways. This oven is first strongly 
heated, and on the fioor thereof is placed a number of shallow dishes. A 
number of fliese dishes are filled with dry anil well-powdcrod flaoride of 
aluminum, and the remainder with iron filings. They are so arranged that 
all of those dishes which contain the tlnoride are on alt sides smrounded bj 
dishes containing the iron filings. The oren is then closed and luted, and 
the heat increased to redness, afler which a stream of diy hydrogen gas is 
tntrodiiced. The eS'ect produced is, that the bydiogen ga« combines witli 
the fluorine, and forma hydrofluoric acid, which acid is taken up by the iron, 
and is thereby converted into fluoride of iron, whilst tlie resulting Blnminum 
remains in the metallic stale in the bottj^m of the trays containing the 
fluonde. 

ALLOTS OF ALUMIKIUM, 

MM. C, and A. Tissier find that iho valoablo ptoperticB of alumininm are 
injured by the presence even of small qnaijtitics of other metals. One- 
twentieth of iron or copper make it almost impossible to work the alloy, 
while one-tenth part of copper renders aluminium as brittle as gloss. An 
alloy of five paru of silver with one hundred of aluminium works like ^Iver, 
but is harder, and takes a finer poliah. The one-thousandlh of bismuth ren- 
ders aluminium so brittle that it cracks ander the hammer, even after being 
repeatedly annealed. The preeenco of aluminium in other metals often com- 
mnnicatea valaablo properties when the quantity is not too large, Thna 
one twentieth port of aluminium gives co3>per a beautiful gold coloi 
and hardness enough to scratch the standard alloy of gold employeid fbr 
25 
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coins, whilst at the lame lima injuring tlia malleability of the copper. 
One-tenth of aluminium gives with copper a pale gold-rolorcd nlloy of grciit 
batdncsii and maltcabiiit?, and copuble of taking a polisli like that of ftcel. 
Five parts of aluminium with one hundred parts of pare silver give an slloj 
ntmost as hard as silver coin contninlng one tenth of copper, and thus per- 
mits U9 to harden silTor without introducing a poisonous metal. — Complet 
Bendia, xliii, 885. 

Dcbray has also commanicated (he resalts of experimenta on tlie alloj>a 
of aluminium, appanmtlj more Qumcroas end varied than thosa of MM. 
Tissier. 

According to this cathorit^ it fonns alloys with most metals, and in mast 
coses iho combination takes place with great evolution of light atid heaL 
An alloy of ten puts of aluminium and ninety ports of copper possesses 
greater hardness than ordinoiy bronze, and is worked when hot with more 
easo than the best soii iron. As iJie proportion of aluminium increases, the 
alloys generally become hanlec ; thoy Income brittlo beyond very narrow 
limits with gold and copper. These metals also lose tiieiir color, and eooh 
become complciely colorless. Altmiininm becomes more brilliant and o, little 
harder, Etill romaiuiag maUeahlo, with small proportions of zinc, tin, gold, 
silTer, and platinum. Iron and copper do not greatly injure the properties 
of alnmtniam If they aro not in too great quantities j one or two per cenL 
of sodium, on the contraiy, forms an alloy which readily decomposes cold 
water. For praclicitl purposes, it is unnoceBsary that aluminium sliould 1)e 
entirety dcpiivcd of iron. Mctul reduced from impure chlotides, hut of 
which tlie mnllcabllily and tenacity differed but little from tliose of pure 
altiminiam, contained seven 10 eight percent of iron. The union of the two 
metals takes place with facility ; ihc iron pokers with which the liquid baths 
aro stirred in the furnaces wlicro aluminium is produced become covered with 
a brilliant layer of this metal. Aluminium contaminated with iron is pun- 
fiod by a simple fusion in nitrate of potash. M. Debroy alloyed Ato parts 
of alaminium with nincty-fivo parts of iron, without imparting to the latter 
properties veij ditToront from its own. An alloy of ilnc containing ninety- 
seven of aluminium and three of zinc is a little harder than the metal ; al- 
lliough very malleable, it is equal in brilliancy to any other alloy of alami- 
nium. Alnmininm may conLnin ten per cent, of copper without losing its 
malleability, which is diminished, however; the metal reduced in copper 
trays contains from five to six per cent ; it is also worked with facility. 
With ten per cent, it becomes brittle, but remains white as long as (ho pro- 
portion of copper docs not exceed 80 per cent. The alloy thus obtained is 
white and brittle, ond lesemblcs the metal of telescope mirrors. The alloy 
with eighty-five per cent, of copper is still brittlo, but begins to grow yellow. 
The copper probably loses its color when it is below eighty-two per cent., 
which coriespo«ds mth Cu' A'. The aluminium bronio already menlioncd 
unites with the property of being forged when hot, that of great unalterahility 
in tbo presence of hydrosulpbato of nmmonin. Its yellow color is fine, hot 
inferior to that of the alloy of ninefy-fivc copper and five aluminium. An 
alloy of thfee ports silver and nine^-teren alumiaium hu a very fiite color. 
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and is' unalterable ia presence oF sulphuretwrt hydrogen. One part of aln- 
miniiim and one part of silver give n material as hanl as bronze. An alloy 
of nincty-nino gold and one aluminium is very hard, but mallcahlo; ils color 
ia tliat of green gold. The alloy of ten aluminium is colorioat, cryatalliuo, 
and consequently brittle. 

ARTIFICIAL WHITE SArPIIIKES. 

Some ten years ago, the late M. Ebelmnn, then dii-cclor of the govern- 
ment Porcelain Manafnctorf at S6vres, succeeded in crystallizing alumina 
by aloivly evaporating a solution of this substanco in boracic arid, by tlie 
heat of his furaaees. The crystals thus produced were microseopie but pos- 
sessed all the properties of the sapphire, niby, &•:,, except tbe color. A fow 
years after, Mons de Seimrmont obtained crystals of alumina and of silica, 
by exposing closed glass lubes, containing water and hydrates of alumina 
and silica, to a temperatopo of ISOdeg. centigrade. The heat drove off the 
water from these earths, and converted them into insulated, anhydrous, and 
microscopicnl crystals, of rare beauty, and quite perfect. 

M. Gaudln, in a communication made during the past year, to the French 
Academy, states that during the last twenty years he has dirccted his atten- 
tion to the production of preeiona stones, but more particularly to rubies, 
and that he had succeeded in mailing rubies ortificlally by calcining ammo- 
nla-alnm with the addition of five-thou.^andths of chromato of potassa, by 
the osyhydrogen blowpipe — but that the latge globules were deficient in 
limpidity, owing to partial crystalliiatiDn. 

Recent experiments have, however, proved more suecessful, and ho has 
been enabled to obtain in a quarter of an hour, with a common forge fire, 
thousands of crystals, the size of which is proportionate to the volume and 
duration of the flre. For this purpose ho proposes the following process. 
Into an ordinary crucible lined with lampblack, he introduces equal parts of 
alam and aulphato of potaasa, previously calcined and powdered ; the cni- 
cible is then submitted to a, violent forgo heat for a quarter of an hour. If 
the heat lias been snfflnent there will be found in breaking the crucible a 
mill black concretion — snlphuret of potassium — covered with brilliant 
points — cryatala of alumina. If this mass be placed in a capsule filled 
with acidulated water, and aubmittcd.to heat, the sulphuret will be dissolved 
out with effervescence, leaving at the bottom while sapphires, that at first 
sight appear like diamond powder. Under the microscope each grain ap- 
peared to be a crystal of marvellous limpidity. 

Although coloring agents were introduced into the crucible, the sapphires 
have generally remained colorless, (owin;: to the reducing action of llie car- 
bon, which transforms all the coloring oxides into metallic globules), but in 
one experiment small colored crystals were deposited on the colorless cij-s- 
tals, and on one of the facets of a sapphire were found throe hundred small 

The greater the mass operated on, the larjrer the erystals. Those ob- 
tained by M. Gaudin were one mm. (jij in ) ia length ; and about one-third 
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B proved upon trisl, to b« liarder tlian the 
mora fitted for motwting wstchei. 



A company, nndcr the name of tlie " Damsscaa Steel Company," hai 
leccntlj been Ibrnied, and commenced practical operations in New Jersey, 
for manafactanog Bteel through the agency, principally, of ferro-cyamde of 

A Teceni writer in the Now Tort Tribune gives the following accoant of 
the process, and the cost of the manufiictura : — In small funiacca made of 
fire-brick and arranged in rows, the top being level with tbo floor, the ciiici- 
bios are placed, two in each furnace, upon uilhiadie for fuel. Thia is kept 
in vivid combustion by a blower at the bottom. Each crucible holds sixty 
poands of wrought iron, and the flux scatlerred among the pieces. Ibis 
consists of ferro-cyanido of potassium, (prussiate of potash), sal ammoniac 
and a little common salt, with which a few ounces of fine charcoal and 
a little black o:(ide of manganese are mixed. Their whole value for a cra- 
clblo holding sixty pounds of metal is not more than eight cents. In the 
operation we lately wimesscd 2,515 poimds of anthracite were consumed in 
melting twelve cmcibles of iron, making the cost of fuel to tbe crucible fifly- 
eight cents. Each emcible costs ooe dollar, and lasts four hcnts, making 
tlie cost to sisty pounds twenty-five conia. Labor is estimated at sixteen 
cents to each melting of a crucible. Allowing the iron to cost SSS per ton, 
aL the expense, beside superintendence, coal for the engine, which drives the 
blast, and general expenses, ia for each crucible nboot 63-54. The steel pro- 
dticed weighs the same as the iron, the carbon taken up replacing the waste. 
Adding to the other items the cost of re-heating and drawing out the ingot* 
into bars, the whole expense per ton of cast steel bars is about S142 for the 
same quality of etecl we import at a cost of $300. The time required to 
melt the wrought iron is from three to four boms. In regular working, three 
heata have been run in nine hoars. A curious fact haa been observed in ro- 
larion to the diiferenco of time required to melt wrought iron derived from 
■ charcoal, pig, and that from anthracite pig iron, the latter requiring from 
thirty to forty minutes raonj than the former. There ia no perceptible dif- 
ference yet noticed in the qnalities of the steel made from these irons. 
When lified out from the famacoa the crucibles are taken to the ingot moulds, 
and the liquid metal ia ponrcd into them, precisely as 13 dono in the melting 
and pouring of the blistered steel. This operation, therefore, involves no 
mora labor and no more timo than the simple melting Jiart of the English 
metliod of making cast ateel. The long cemmlatien process is entirely done 
away with. The ingota, when taken from the moulds, arc ready to be re- 
heated for hammeiing or rolling, and these operatiooa are conducted ea in 
otfiar iteel worita. 
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P£ES£irr STATE OF THE BESSEUEB QUESTIOK. 

It 19 only some fow monlha aioco all Europe waa standing on tip-too, in 
expectation of witnessing ft great and marvellous revolution in the manu- 
Eictare of iron and stool, by a new nnd ingenious proress, to wliieii it is only 
necessary to allude in passing aa that patented by Mr. Bessemer, It was 
BoiDcthing quiia aatottiiding to those who knew by what tedious and cspen- 
eive meanB steel was pi-odneed from iron ia tho olden time, to be told that, 
by tho new process, steel was the easier and cheaper production of the tivo. 
It was no leas wonderful in the eyes of those who had considered iron as, at 
[east in the open air, an incombustiblo, to be shown that it was, in fact, a 
highly combuatiblo material ; and that, if once heated by llro to a ceriain 
point, it might then, by strong aji currents he actoally ilielf set on Jire, and 
made to bom with a fierce incandescence. 

It ia humiliating to think upon what small matters great onea often de- 
pend. There appears to be no reasonable donbt that Mr. Bessemer would 
have realized all ha promised to accomplish but for one slight eircumaiance, 
-which it is om' intention now to explain, and the difficulty connected with 
which has, at least for the present, frastrated his expectations. 

The subject of iron-founding has been so completely popnlaiijcd by tho 
discussions of this patent in the pnblic presa, that it will only ha necessary 
for us to recall attention to tho fact, that iron ore contains several foi'cign 
matters in intimata combination, and that upon their e.xpulsion during the 
fonnding process depends the success of the ironmaster's work. These 
foreign bodies are chiefly carbon, silicon, suiplinr, and phosphorna. Ths 
old methods of roasting, casting, refining, pnddliag, and rolling were found 
to effect tho object in view sufBciently for all practical purposca. In Mr. 
Bessemer's process, all these sabsfSJicea, except phosphorus, are offectnally 
expelled. It would seem that up to the present time this material has re- 
listed all tho efforts of Mr. Bessemer. It defles tlie utmost heat of his fur- 
naces, and lias no euJIlcicnt affinity for oxygen, or any other body brought in 
contact with it, to consent, for its sake, to let go its tenacious grasp of the 
iron. Now, phosphonis in iron is, as it appears, fatal 10 tho tlsoful qualilies 
of the metal ; it renders tho iron blittle and nnservicoablo ; and as no por- 
tion of it can bo detected in the slag of tho furnace, it would seem that, so 
far as its expulsion is concerned, Mr. Bessemer has as yet altogether failed. 
But it would surely not bo at all piiilosophical to conclude that the question 
is finally set at rest, however serious tne objection may bo to which wo have 
now called attention. It can hardly bo too much to expect that in the re- 
sources of modern science some ingredient may yet bo discovered, tho re- 
sults of which, in tho instance before us, will bo no leas striking than Ihoso 
of soda, borax, and potash, when used na fluxes in various industrial opera- 
tions. Wo should not be surprised any day to hear that some such depurg- 
Btive had been discovered, and that ita admi.ttnrc with the incandescent iron 
in the fiimaca was found to detach the phosphorus, and leave the iron in a 
perfectly pure state. We wish wo could go further than suggest Iha exist- 
•nce of some snch drug-, or metal, or mineral, whatever it may be. Wbeos- 
25* 
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pect that the man who conld go farther dian this, and (apply Mr. B«Memei 
with its local habitation and in name, would participate largely in a moat 
lamuiie as well aa identLficaily hoaonible diacovciy. 

Wo could ourschtis caaily indicate certain nictaUJc combinaliong which, 
in dealing with phosphorus in its nncombined state, possess the power of 
neutralizing iu caustic properties ; but this may bo fdr indeed Itom indicat' 
ing a power in such prepamtioTD to deal with that wonderful Habstanro as it 
is found in nature, united with the crude oxide of inn. Indeed, we take 
for grunted that men of llio highcEt mark in chemical science are jn&t noiv 
eagerly dcvotiug Ihcir attention to this interesting problem ; nnd, as wehavn 
said, HO look forward rather hopefully than otherwise to the result. 

We arc very fur from participating itt the triumph expressed by many at 
the partial, and, in truth, temporary failure iu the e:tpoctatioQs raised in the 
public mind by Mr. BcBSemer and his discoveries ; but it is still true that, up 
to the present time, the " revolution " hag not come off. The new aipiranta 
for dominion in the rcolmg of metallurgy — we mean, of cotn«), air^laat aod 
oiygen — have not as yet been able to wrest the scepiri from the bani 
of " Old King Coal." His carbonaceous majesty is still "master of the 
BLtualion ; " bow long he may continne so, we by no means venture to take 
on ourselves even to conjecture. 

In a recent discussion before the London Chemical Society on the variout 
new processes of Oessemer, Martin, and others, for the manufactnro of iron. 
Professor Abel remarked that of all foreign elements in the metal, the silicoB 
was most readily and completely abstracted, both in the ordinary and in the 
newly proposed refineiy processes. Tha primaiy effect of air when passed 
into tiie fluid metal is to oxidize a portion of the iron, the tempcratare of 
the mass being thereby raised and mamtainod ; the silicon is simultaneously 
oxidated, and the graphite convened into carbide of iron ; which last, after 
the attainment of a sofflcicntly high temperature, i» decomposed by the air, 
and the carbon almost completely burnt off. It had been demonstrated by 
repeated experiments that treatment with air alone did not remove the sul- 
phur or phosphorus to any important extent ; the abstraction of these de- 
ments requiring prolonged contact with such agents as oxide of iron, as in 
the ordinary pnddltng process. This last process is c<HiBeqnently the only 
effective plan of porifying iron, but the circumstance of its efficiency de- 
pending chiefly on the skill and industry of the woritman is alone saflicient 
to stimulate monnfactnring energy to the production of a less laborions, 
more rapid, and equally efficacious method of freeing the metal from those 
foreign elements, wbose presence demcts largely frout its most valuable 
properties. 

ELECTRIC GILDING, SILTIEINO AND TLATIHIZING. 

M. Laudois, of Paris, announces the preparation of a gold, silver and 
platina hath, having no deleterious exbalaiioo, and capable of depostiing 
■olid coating upon the metals. M. L. dissolves a given weight of cyanide 
of gold, silver er platina, in a saturated solution of common salt ; the coin-. 
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tion is filtered and may be then used. The galvanic deposit takes plsco 
cold rery rapidlj, and the results an equal to those obtaiaed by MtL 
Buoti and Ellfinglon. 

BESTORATION OF ANCIENT BROKZES. 

M. Cherreul has recenily communicated to the French Academy a paper 
BGtting fonJi researcbes mode by bim on certain ancient bronze Btatueltea 
brought from Egypt. We take ono example. Hg placed a small com- 
pletely oxidalcd c9l^ of Aiiiibis in a porcelain tube, tilled the tube with 
iiyilrogen gas, and I'aiscd it to a dull red heat. Fi'csencly, water, colored 
green, was seen to condense in the bell glass, and after letting the apparatus 
cool, "I look out the Btawclle," be says, "completely reTivified. I placed it 
before the eyes of the Academie, logeihcr with the water and chlorhydric 
add which represent the ox^en and chlorine of Egypt, now traosfonned at 
Paris, by hydrogen, into water and acid." 

ON THE FEODUCnON OF HEMATITE. 

At a recent meeting of the Boston Society of Ifatnral History, Dr. A. A. 
Bayea stated that be had prored, from careful analysts and examinations of 
psendomarpbs, as well as the more ordinary forms of hematite, that the in- 
Gltcntion of an aqueous solution of silicates cS proto-peroxides of iron and 
lUBngaQCSC, canted the prod-action of hrmatlte. The bean^ful black, glossy 
covering, which confers so ranch beaaty on tbo ores of iron not truly hem- 
atites, as well as the ore of manganese, is always composed of silicate of 
proto-penixide of iron, with silicate of one or both oxides of manganese ; 
and the compact peroxides of manganese, of teu owe their density and hard- 
ness to this compound. 

OREIDE-A NEW ALLOY. 

Hessrs. Monrier and Valient, of Fans, have recently aneGeeded in forming 
an alkiy whidi very closely resembles g;old. The materiaJs Mtd pr^wrtiotw 
used by them ore, pure copper, lt)0 parts (by weight) ; line, 17 ; magnesia, 
6; sal ammoniac, 3 60; quick lime, 1'80; taitar, 9. 

The copper is Grat placed in a cmcible in a suitable furnace, and fused, 
the magnesia is then added slowly, then the sal ammoniac, lirae Mid taxlar 
separately and in the form of powder. These are kept from the air, and well 
Blu-red with the copper for twenty minutes, nntil the whole are incorp<H«Ied 
together. The linc is then added in strips or fine pieces, thrust through the 
crust on the top of the copper. The whole mass in then thoroughly stirred, 
the crucible closed, and its contents kept in fusion for twenty-five minutes. 
After this the crucible is opened, and skimmed very carefully to remove all 
the dross. The alloy tlius formed ia poured out iulo dry sand moulda if re- 
quired to be rolled ; if not, it may be poured into iron moulds. When re^ 
Bielied in a Uaat fumace, it is nudemd more appUcaUe for ornamental 
works «f art. 
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This ■llay, It is etated, is very beRutifo), resemble* gold in manj reapecta, 
and may be need in a pare condition, or u a buss for g;old plstinj;. Its cost 
is about cightj cynts per pound, and jctits sppearanco is such ihat it iroold 
ttadily bo token for gold b; moat casual obserrcrs. 

In Fmnco a lav has already been passed to prevant ftaods, bj cnmpclling 
under severe pcnnlties for neglect, all manufacluiers of " oraido " to stamp 
tlio word upon the articles produced. 

Castings made of oreide are cleansed with an ordinary pickle of sulphiulc 
Bcid and water to remove (he oxide. Tbe zinc may ho replaced with (in, 
but it makes the alloy more brittle. 

The manobctore of oreide has been reecntly commenced at Wnterbnrf, ' 
Conn. 

KEW ALLOY OF SILVER. 

A new alloy, applicable for many purposes in place of silver, has recently 
been brought out in Paris. It is composed of silver, copper, and purified 
nickel, which metals may bo combined in any suitable prepartiona ; as 
silver, tM-enty pans ; nickel, from twcnty-flvo to thirlyKino parts; and the 
rest up to one hundred parts in copper. An alloy is tbus produced, con- 
taining twenty per cent, of silver, and eonstitutiag silver of the third d<^;rM 
of (itieness, thus reversing the preportions of tlic ordinary compositions of 
the second degree. The copper employed must ba the purest obtainable, 
and fhe nickel should bo purified by some suitable process. 

OS THE ORIGIK OF "CLAY STONES. 

The following is an abstract of a discussion which recently took place In 
the Boston Society of Natural History, on the origin of the coocretioTU 
found in clay, and familiarly known as " cUy stones : " 

Dr. C. T. Jackson coosidered tlie crystallizing force of the carbonate of 
lime to bo tbo cause of the concreticmary Etmclure and form of these bodies, 
the forngn BubstaDces occasionally formed within them, serving as nuclei 
around which this Bemi-crystallizntion took place, the carbonate of lime ag- 
gn^ting and carrying with it the inert particles of clay, the spheroidal form 
being that which would result from this action when the force was not ado- 
quato to the production of ciystols. He illustrated this view by reference to 
the spheroidal structure of byallite and of various hydrous eilientcs, wliich 
form from a gelatinous paste, in which there is not Bufficient freedom of 
motion to allow of the formation of perfect erystala. In case there were a 
larger proportion of carbonate of lime in solution os a bicarbonate, tbo cti'B- 
talllne forms would become more poHi9(t, as in the well-knoivn crystnlUne 
sand alone of Fontainbtcau, in which grains of Eilicious saiid are forceil into 
the form of cfllcatiKms spat by the energetic segregation of the crystollizing 
carbonate of lime; the sand being inert matter which was forced by the cal- 
careous salt to enter into the crystalline form of the spar. 

Similar iUustrations were adduced from chemical experimenls and oh- 
fervatioos in which spheroidal forms result, and also in which forsiffn bediai 
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Bie ft>rced to enter into the Btracnue of cryet^. He quoted the experi- 
ments of Bendiuit, which be bad repeated, in which Pnusian blae waa 
included in crjstals of nitre and alum. Ho also alluded to tlie effects of 
difForont menstrua, in modifjing the forma of crjatala or totally changing 
their fonns, inElancing the crystallization of tea. salt in the forms of Ihe 
legalar octahedron in n solution of ure^ whereas the cube is its usual 

Dt. a. a. Ilajes fbllowed Dr. Jackson. EaTing inquired of Dr. J. how 
large was the proportion of sand in the Fontainhleaa crystaUized sMulstone, 
and received far answer about fifty per cent, he said that he hod often ex- 
amincd the spots where they were forming, and had aodccd a growth equal 
to the size of a garden bean, to take place in the course of two or three weeks 
of wet, spring-time weather. To form a just conception of the conditions, 
tlie fact must be kept in view, that the beds containing them aje compoeed 
of fine silts, and in iho case immcdiamly under liew, these were arranged in 
plnncj of deposition of alternate courses, covered by much finer material, in 
layers of diCTerent thickness; so thnC the mass was stratified; the coarser 
layers being very permeable to water. The rotmdcd forms, often strongly 
rCBembling organic remains, are found resting between these layers, dud a 
condition necessary to their forniation is, tlie presence in the iayer or rock 
above i/iem o/abjindance of carbonate of lime. 

The force exerted bj soma salts in their tendency to crystallize is brought 
into view only when we study their formation, and carbonate of lime is one 
of tho constantlj-occnning salts which well illuatratea, in a remarkable 
manner, this power of assuming regular forms. As has been stated, with 
fifty per cent, of its weight of sontJ, it forma r^ular rhomboids, but the moro 
recent obseirationa of some A&ican travellers, who found then: progress im- 
peded by "slons plants," aix or eight inches high, farmed of aggregates of 
Bpeor-shsped crystals of sand, cemented bj carbonate of lime, show, thai 
this Urge proportion may be exceeded, while tho foreign material is in a 
Eomowliat coarse state. 

In the formation of clayslonos, however, we are to consider the presence 
of tiacly-divided matter suspended in, or so mixed with water of infiltration 
in spring-tima, or general satnration from position, ^lat it has nearly a Gcmi- 
fluid state. A anturaCed Eolation of bicarbonate, or more commonly crenota 
of lime, finds iia way into the eoft mass, bj frost crevices, or channels le(l by 
roots, or even air-babbles, aud at these points tho concretions commence, 
when no nnclei of similar chemical composhion exist. The finely-divided 
matter interposes nn obstacle to Ihe ftmnation of crystala of carbonate of 
lime, fur greater than an equal amount of coarser foreign matter would do ; 
and iro observe, then, the influence of that beautiful law in accordance with 
which rounds firms are produced. In the laboratory similar forms daily 
occur, where the presence of tinely-divided and diffused bodies arrests the 
formation of crystals, and globular, or curved-snifaced solids are produced ; 
as in the animal frame, the eell-stmctoro causes the dissolved phosphate of 
lime to take the CDrrilineor form pertaining to organization. The clajstonea 
which ara produced under the simple conditions here desciibed, have no con- 
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eentric strnctnre ; a slight conformity to this stmctnre being observed, wlien 

K bubble of air, or a raciuit spacQ, morka [ha point of commcndng deposi- 
tion. In other ciises, a eIicII in its ralcnrcoua composition offers u preferred 
nucleus, and oa it contribalea its lime aall, a eonccnrric arrangemenC may bo 
noticed in Iho forms resulting, especially after exposing them to heat. 
Boanded massed oncn formed liccomo conlrea, or nuclei of secondary occur- 
ring nggTCgales, one contra! muss being surrounded by spheres olcaehed; 
bat in nil it is enay to read (ho influence of tho tendency of carbonate of lirno 
to crystallize, and the oppoeilion of the finely-divided eilt, causing the par- 
ticles of both to luenme forms withoat straight bonnding lines, as the polar- 
izing force of crystaJ ligation is orreeted in alt directions. 

Itmay be added that a great Dnmber of bodies present nninded fbnns de- 
pendent on a modiScation of this law of rcatrained crystailization, such m 
DumeroHS iron ores, bog manganese, and even tho more compact fonns, 
where infiltrated solutions, fbnniug part of the material, existed at the 
moment of aggn^tion. 

Dr. Hayes also moda some remarks on the formation of made ciystalj, 
the true theory of which be stated that ho hod many yean since jllnstratBd 
by numerous specitoeoa and exomplos. Starting from tho point where 
Beadant left the subject resting on a supposition, it oecuned to him that tho 
law was quite within tho scope of a chemical demonatintion, which wonid 
place this and similar instances of crystalUiation among known scientific 
facts. Without entering minnfcly into liie matter, wo may take as an ex- 
ample a salt exerting a strong tendency to crystallize from a hot soljition on 
cooling, — ordinary saltpetre. A solution of tliis salt, in a pare state, 
■lowly cooled, affords solid, stx-sidcd prisms, or the ciyatala become solid 
if allowed to leet in the fluid, and we obserre nothing but the result of ordi- 
nary dyBtallization. If the process has been cuefully watched, — and it is 
a most interesting and instmctiTe exhibition, — it will be obaerred that the 
particles of solid, so soon as they become visible, aie rectangular, and that 
tbey are polarized. Motion may cause similar poles to approach within the 
limit* of repulsion, when the particle tarns and brings its opposite pole in 
contact, the nnion taking place at a cenaJn angle, and the fratnc-work thos 
laid out becomes closed in by sueeessive layers of polariied particles, form- 
ing a regular, solid crystal of a hexagonal form. 

The same operation going on in a solution of tlio same salt, mixed with a 
solution of common salt, exhibits for some time the same process of con- 
struction ; but it soon becomes apparent that a aolid prismatic cryiial will not 
form, and time does not change the condition of tlie solution. A fi'aoio- 
work, or akdelon cryttal is built up as before, and possibly the interstices may 
be solidly filled, bat there will appear a Aarai/onai caviig in the centre, repre- 
aenting a considerabie part of the oalume of the crystal. If we earefully seal 
this cayity and remove the crystal, wo find tho fluid contents to be a strong 
solution of common salt, and ^e interior of the crystal boa quite finished 
nu&ces. Tho snggestian at once arises that the crystal, having used in ita 
Btracture all the saltpetre within reach, has completed its fiirm with a itroog 
solution of common salt. To test the correctnass of this supposition, wa 
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laaj snlutitiite a colid body, choosing one, which, from its fln«ncss can be 
diffused uniformir, nnd we shall lind chat a pare ealt will, hj its polarizing 
octinii on tlii$ suspended matter,^/ its coEily quite cloitig, and mnke up iu 
traa solid ciystal in port of claj, Prussian bine, or other bodies. Ranging 
through tbe ordinarj setts, cooling from solutions, m the melted state, macle 
ciysCals will be obtained almost constantly, while in all cases of slow eva- 
ponition and avoidance of those conditions favoring the production of 
mucles, solid transparent crystals only form. Employing thus many tbon- 
tanda of pounds, or only a few {grains of fait, the opeiation of this law of 
/•olarisalioa extended ia tonliguous matter is ecen, and in the expcrimenls 
alladcd to, it was shown that its modified and more complex action gave 
beautiful reaaltj. Skeleton crfsttile, such as Eublimates, and snow-flakes, 
and fi'ost-work may be assumed to be solid cri/siats, at the instant of their 
formation : tbe vapor, or air, being polarized to flU tbe vacancies, which 
afterwards appear, gives the beauty and variety so strikingly presented 
by them. 

Mr. Stodder called attention to forms of clay concretion or segregation, 
which he saw some years since in Windsor, Ct. 

On the bank of the Forminglon River, was a bold, nearly perpendicnlar 
blulf of tlie Connecticut valley clay, stratified in horizontal layers of from 
half an inch to an inch, and perhaps tivo inches in thickness. The divis- 
ional planes between the strata were indm^ted, perhaps one slxteenlb of 
aa incti thick, and somewhat harder than tbe mass of tbe clay. Exposed 
to the elements tlie eofler clay had been washed ont between the hardened 
divisional planes, to the depth of one or two inches. Extending from one . 
hardened plane to another, were eylindrical concretions of from one fourth 
to three foacihs of nn inch in diameter, at various distances apurt. The 
blufl^, seen in front, presented the appearance of small shelves supported 
by innumerable small columns, many of which had it small hole through 
the centre. They looked as if they might have collected obout the root- 
lets of ]iliinl)!, bat it is qnestionable whether roots would penetrate clay 
to. the depth of ten or fifteen feet, or tbeir direction would always be vor- 

The columns undonhtedly were not lime and clay like the clay-stones, 
but merely indurated \lay, as none of them conid be found at the base of 
the blnfT, the fallen ones having decomposed. 

ON THE EEACTION9 OF THE ALKALINE SILICATES, 
T. S. Hunt, Esq.. of the Canadian Geolt^icol Survey, communicates 
the folluwing memoranda to Professor Dana of Silliman'a Journal. He 
says : — I have lately been engaged in studying the reactions of tbe al- 
kaline silicates with tlie carbonates of magnesia and iron. We have long 
known tliat carbonate of lime and alumina have the power to remove 
silicate from a uolution of soluble glass; and I find that when a mix- 
tlue of silica and carbonate of magnesia ia boiled with carfaonato of soda, 
£be silicate of soda at first formed is decomposed by tbe m^rnesian cnr- 
bonate and the regenerated carbonate of soda ia onaUed to disB<>t^-o a ucw 
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portitm of BilicA, the result being t. siticadzation of the magnesia diroag]i 
the inlerventioD of the alkali. 

With solnble silica {as prepared by igniting Ibo silira from the decom- 
position of BQ slkalino silicate), this renction is very rapid, nud even when 
pulverized qnartz is boiled for several lioun with carbonatos of eoda. and 
magnesia, a large amount of magneslan eilicals is formed. If we Eubsti- 
tate pralo-carbonate of iron and boil it with soluble silica and carbonate 
of soda, there is formed a hydrous silicate of the protoxyd pcrmaoetit in the 

It will be apparent (hat by virtue of the power of earthy carboniitcs 
to decompose an allialiDe silicate, and that of the regenerated carboLialc 
of soda to dissolve silica even in tiie form of quartz, a email amount of 
alkali may eEfect the combination of a great qoonti^ of siltca with earthy 

Suppose a solution of alkaline silicate, which will never be wanting 
among sediments where felspar exists, to be diffused thtouj-h a mixtare 
of siliceous matter and earthy carbonate, and we have with a tempera- 
ture of 212° r. and perhaps leas, oil the conditions necessary for the coa- 
vorGion of the sedimentary mass into pyroxenite, dialhtge, serpentine, talc, 
rhodonite, ell of which constitute beds in out metamorphic strata. Add lo 
the above the presence of aluminous matter and you have the elements 
of chlorite, garnet and epidote. Wo have here the explanation of the 
metamotphism of the Silurian strata of the Green Mountoja range, and 
I believe of rock mctamorphism in general. 

OBSERTATIOXS ON TEE SOLrBILnT OF 8ALT8. 
At the Dnblin meeting of (he British Association, Professor Sullivan 
read a paper " On the Solubility of Salts at a Temperature above 100 de- 
grees Centigrade, and on iho Action of Saline Solution upon Silicates un- 
der the Inftuence of Heat and Pressure." The chief point referred to was 
tlio ^t, as already observed by Cons£, that sulphate of lime is almost 
totally insoluble in water at a temperature of 150 degrees Cent, At tem- 
peratures above 100 degrees Cent,, tlie salt separating is not the ordinary 
salt with two equivalents of hydrated water, but the one with the two 
equivalents of sulphate of lime and one of water. At a tempern.[urc of 
160 to ITO degrees Cent., the salphato of lime is deposited in ihc niil.y- 
drous condition — a fact of considerable importance in a geological point 
of view, as showing that anhidrate may be formed even in wntcr at tom- 
peratiiro, which may be readily obtainable in deep scaa. Ho also found 
Labrador felspar exposed in a solution of common salt to a temperature 
of 1 50 to 200 degrees for a considerable time is decomposed to some extent, 
chlotidc of calcium being found in the solution. 

VON rrcHS, om the roEMAnou op the primitive socks. 

A biographical sketch of the life of Von Fuchs in SiUiman's Journal, thm 
notice* llie views of this eminent chemist, in n^ard to the formation of thft 
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■o-cttUcd ig;Deoii3 rocks, — views published originally in 1837, bnt not hero- 
lofore generally accessible to the American public. Snchs opposed the 
Piutonist and the iheory of uphcavnls, without, however, accepting literally 
doctrines of the NeptunislH. Ho roasoned againat the view that the crys- 
talline rocks were ouco in a etale irf fusion, as foLlowB ; using granite ns 
the illnslraliou. If granite were ouce in a molten condition, then as it 
cooled, in the first place, qttartE must have crystallized out, and would 
have snnk down throngh the still molten mass, while felspar and mica 
mnst have crystallized at a mnch later stage of the cooling, as the necessary 
rosnlt of their difibrent degrees of fusibility. Further, llie inclusion of ar- 
senical pyiites, sulphide of antjinonj, tonrmaline, garnet fluor-spar, £c. 
by qnartz, is incompatible with the crystallization of the latter from a stalo 
offosion. Accordingly the doctrine of upheavals cannot be sustained. In 
ennndating his own views, Faclis begins with the proposition, that amor- 
phism most precede crystallization, and assames that originally, the solid 
part of the earth consisted of silica anil silicates in the amorphoua form, 
while the liquid portions were largely made up of solutions of lime and 
magnesia or tlieir carbonates, in the then existing excess of carbonic add. 
"This I conceive to have been the primal, or chaotic condition of onr 
globe; this may indeed have been preceded by another condition, but to 
this state it mnst have come before the formation of njcks could b^in." 

The fbrmalion of rocks, accoiding to Fuchs, began with the silicates. 
Tiie stupendous crystallization thus indaced must have developed light and 
boat. The latter must hove acquired great ioteosity, — even that of ig- 
lution. The products were diSbrcnt as determined by drcumstanccs, 
namely : granite, syenite, porphyry, mica slate, &c., which in fact, as is 
known, pass into each other, and may be included together under the 
lenn granitic rocks. Also at a later period members of the silicious group 
were formed, but not so perfectly as at first; examples are clay-slate, and 
many sand-stones. The lime-stones and caldferous rocks began to be 
formed simultaneously with the silidoos rodts. and the production of both 
tan parallel ttirough all epochs, down to the most recent times. After the 
deposition of carbonate of lime, the vast quantities of carbonic add wbicb 
bad served to hold it in solution, became the material which should espe- 
cially contiibate 10 the Buslonanco of oi^onic nature. Says Fudis, " this acid 
bad from the beginning of the creation a three-fold olfice ; firstly to keep 
the carbonate of lime separated &om the silicates, and for a certain time 
to retain it in solution] secondly to furnish the aUnosphere with oxygen, 
and thirdly to supply carbon for the production of fossil coal and organic 
bodies. In recent geological times have probably been formed by their 
decomposition, two kinds of products, namely : bituminoos, containing 
much hydrogen, and humns-liko, containing both hydrogen end oxy- 

Fuchs notices here the objection, tliat there is not now enough free oxy- 
gen in the atmospliere to form carbonic acid with all tlie carbon of the 
gbbe. Accordingly a part of tho oxygen originally present must have 
been devMed to other ptitpoiet, and be ""iTf" thftt it wu moitly con- 
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nmed at a later period in (he formation of gypsum. He mpposcs that 
before grpsum was formed, thoro cxiotcd tho easily solnlilo hi-posalphiio 
of lime, and that it pnsaod into gypauni by osvdntion. For such a phe- 
nomenon Fnchs oSbrs two explanations, both of which nccord wiih chem- 
ical principles, and one of which at the snnie tima, arconma for the preswico 
of free Bulphor in the gypsum bods. Either tho hyposulphite of lima might 
be converted into gypsnm by immedinte oiydation, and the free enlphurie 
acid thereby formed also yield gypsnin, by contact with neighboring car- 
(•onaie of lime ; or the hyposulphiie of limo might be resolved into snlphiit 
and sulphite of limo, and tho latter pass into gypsam by absorption oF 
oxygen. 

InsCea<t of the theory of upheaval, Fuchs proposes a theory of collapse, 
siacc by the ciystslMzotion of the amorphous mosses they wonid assnma 
a smaller space, and thereby cavities and breaches mast be formed, which 
would result in dislocations, end tho falling down of large bodies of rock. 
The half solid mass which was not crysCalliied might then penetrate the 
tifia of tho neighboring rock, thns giving ori^n to veins and dykca. In 
these revolnlions however Fuchs also admits cortoin aphcavals. 

The views of Fachs have found many objectors. Among others Bcrae- 
lins controverted them and sought to weaken liis chief argument against 
the assumption that tho eorth was originally in a sta,te of ftision, namely, 
that in such cose all limo must exist now as silicate and none as carbonate, 
because at a high temperature silica expels carbonic acid from its combina- 
tions, by asserting that the densiiy of the vast quantity of aqueous vapor 
in the atmosphere at that time would have been oalTidcnt to balance &a 
tension of carbonic acid, so tliat it could romain in combination with lime 
even in presence of silica. To ^is Fuchs replied, that at the fusing point 
of silica, a tcmperatDTi; far higher than that of melted platinum, the tension 
of caritonic add most be so exalted that the pressoro of the atmosphere 
could not hsre prevented its escape, especially since the tendency of silirs 
to combine with lime must have facilitated this separation. 

OBSERVATIONS OS ROCK-SALT. 

We know that when we melt salt it crystallizes on cooling in diffoient 
ftmns, generally in cubes ; these crysmls ore moi-e or less confused, opaque, 
and always colored ; when common sail or crude irjck salt is nscd, tho 
rosulB are different ; if salt seneibly pare is calcined and maintsined in 
a tranquil state of fusion, and cooled gently, it forms ciTStala sometimes 
of a considerable size, and perfectly transparent. 

Oat of the air we can melt rock-salt sncli as is found in nature, wilhoot 
decolorizing it, that is lo say, showing different tints of a grayish, red, 
or brown color; but if the calcination is made In the lur, and, as in the 
prec«ling case, the fusion ii tranqnil and the cooling slow, the salt is 
completely dccoloriiod, the earthy matters are deposited at the bottom 
of (he crucible, the chloride of magnesium decomposes itself sponiancotiBly, 
and in iMitact with tlie mtust atmosphere the ocdoriDg matters are destroyed 
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nnderthe oxidating action of the air, and all the imporitiBB are elimiuuedby 
the crystallization wliicli haa taken plaao in Clio maes ; tlicro lao fornicil in 
this manner two very dislini't layers, which it id easy to separata. 

This operation could perhaps be applied with advaubige in purifying crude 
rock salt, as well as ordinary soa salt. 

Tlie fusion of the salt in contact with the air, or out of tha air, will explain, 
to a certain extent, lioir it is that tho salt found in the bosom of die earth i§ 
generally contaminated with coloritig matter, and how, on the contraty, tliat 
which is exposed to tho oxidating action of ibe atmosphere is white and 
transparent. 

From those facta we cannot determine as to the origin of the formation of 
rock salt, for, by fusion, we can obtain salt having a tronapBrcnt appearance, 
with physical properties defined ; but the piesente of organic remains envel- 
oped in the naturul product excludes the probiiliililj of its being formed by 
igneons fusion ; besides, it is difficult to imagine, if tho mass had really been 
in ft atato of fusion, why it was that tho chloride of magnesium was not de- 
composed. As to tho phenomena of decrepitation which has been observed 
to a certain extent in rock salt, tho same has been noticed in salt crystallize^ 
in the wet way, therefore this cannot confirm the hypothesis of igocons fai^ 
mation. 

Without pretending to decide the question of origin, these experiments 
show a product anali^us, if not identical, witb natocol rock salt — M. Mar- 
gueriae, Conipta Beadua. 

NEW AND CURIOCS GUANO PEODPCT. 

At a i«cent meeting of the Boston Society of Natural Hiaioij, Dr. A. A. 
Hayes exhibited some specimens, resembling Tmchyte rock so closely, that 
moat observers would have mistaken them for Trachyte. 

The specimen! consiated of hand specimens, having the uneven trattnte of 
Imchyte, full of capilUiiy passages, with Eomo cavities j there were fractured 
planes of brown and fleeh-colored minerals, resembling felspar, and some 
■mall red, brown-coloi«d and block granules ; but the most characteristic mark 
was the occurrence of angular fragments and grains of yellowish green color, 
hardly dlstiDgniBhablc from tpidott by the eye. The cxtenml surface was 
brown and uneven, like that wT a weathered basalt, or trap. Tbe island from 
which these specimens came has be«D examined by a geologist, and from 
the prevalence of this rock, it is said that he pronounced the island to be of 
volcanic orij^n. A mass was sent to Dr. Ilayes, and ho found it had stmc- 
tural planes, die divisions prodndng trapezoidal moasea, their surfaces and 
the lines marked by darker colors, and, so &r as conld bo determioed, tteie 
was evidence of the moss being port of a rock formation of some extent. 

The chemical compoaiiion discloses the remaritable fact that this rock 
ia rompoaed essondally of fish bones and altered shells, which have pnascd 
through the alimenbiry canals of sea fowls, lieferring to communicalioiiH 
be{bi« made,'* Dr. Hayes staled th«t tho organic matter of fish bones in ih'e 

* Bee Annoil of Bolentiflo DlKoverj tat 18£;, pp. 242, 21S, ZU. 
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droppings of Fowl, reacts ou the bone phosphate of lime, to eliminalo odd 
BOltB of phosphoric acid, and those cement other porEions, or dscompoM 
■hells, which ore composed of carbonate of lime and animal tiBxaee. The 
fblspor-liko gianules cue general)/ compact, colorad portions of converted 
shells, having a CTjEtaltine form, and there are aggregates of feirnginoas and 
nlaminous phosphates, arising from tlie same kind of action od fennginoas 
matter, which, in the form of a, fine clay, or volcanic ash, hai been broaght 
irithin the sphere of the action of the acid phosphates. Tl)e cavities some- 
times present minute crystalline facets of phosphate of lime crystaJs, frtiUe 
the capillary channels and pores, which give the trochyte-IllLe character, are 
rcBllj the passnges through which the carbonic acid and other gases escaped, 
during the transformation of iho organic matler, precisely as they occur in 
basalt and trap, where igneous action has been supposed to have been in- 
flaential. 

This rock is covered more or less by Atlantic gnano roct, presenting the 
Taiictj which consists of compact, light-colored phosphate of lime, conlain- 
ing about twenty porlg in one hnndrod of carbonate of lime, nnd in some 
psris is a consolidated shell-bank ; the recent shells and coral fragments 
being Tisible. Whcro, through time and favorable eiposure, the bone 
remains have thoroughly decomposed the shells, hand specimens would be 
mistaken for the Desh-colored, massive phosphate of lime of New Jeney. 
These more or Ices neil-ccmented and altered rocks are also connected, with 
■till more recent deposits, retaining even the odorous animal remains of oily 
(u:ids ; and the whole formation, above that of the trachydc form of rock, 
contains the remains of infusoria. 

Thus a Bnuill island of the Atlantic, lying about eighteen degrees north of 
Ae cqnator, presents us willi an epitomized sncccssion of rock strata, formed 
from materials which, once endowed with life, have served to nourish Other 
living systems, and then given rise to chemical changes, j-esultiog in the 
production of various mineral solids which remain. 

The tTodijte-like rock forming the basis rock of this island, Iheoietlcally, 
may have received its geological and chemical characters in ocean water. 
A Buhsidenee of the land, after its sarfaee had been deeply covered, with 
organic remains, wonld allow of that aqueous action of decomposition and 
cementation which we notice, and the subsequent desiccation wonld explain 
the mitnml dicisions by rents. The formation of silicates of iron, mangan- 
ese, and allnmina from phosphates of lima, is a mineralizing process which 
can take place in ocean water by infiltration, rolcajiic ashes, or divided ma- 
terials of plastic rocks being present, as analysis shows them to be. The 
rock is hydrous, losing nearly lea per cent, of its weight by ignition, oc 

Water with a little organio matter, lOJM 

Eone rhotphflte of Limo, 8S20 

Corbonole of Lime, 8.00 

Oxides Iron, Manganeso and AlamlD*, b.i2 
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ThB exoeM of waght being dae to the estimodoa of dw phosphoric ftdd 

united to lime as bone phosplinte of lime, while truly part of it, with ft por- 
tion of silii'B, 13 unUed to tho oxidea preacni. 

These fjcts proie that mineral masseE ooatiuning phoaphato of lime, moy 
be tliue formed fiura arimal pho'phale of lime, and prcKcnt all tlio eliaratleri 
which we recognize ia tliD phoaphole of lime contained in the oMcEt flute*. 
Ad.lilional interest has been given to this subject, b/ the inresdgations of 
Piof, BootJi of Philadelphia, and Dr. Piggott of Baltimore, who have sno- 
lyzed specimonti, in which the phosphoric add had combined irith both oxide 
of iron and alumina. 

OS THE SOLUBILITY OF BONES IN WATEH. 



When bone-dust, each as is commonly employed as manitre, is left for 
«omo time in contact with water, and the latter is Ulterod away, it is found 
to contun appreciable qoantities of the phosphates of lime and magnesia. 
Tbe same resnlt is obtained when the water is freed from carbooic acid by 
long bailing. By filtering water for months through the same mass of bone- 
dust, it was found constantly to contain these earthy phosphates, and tbeir 
quantity even appeared to increase in proportion as the organic matter of the 
bones became patrid in consequence of its long contact with water and air, 
and the water Bowing off became turbid and offensive. This fjct seems to 
have Eomo practical valnc in agrtcaliuro, as it shows that without any arti- 
ficial preparation the earthy phosphates may be extracted from the boaca 
and introduced into the soil in a state of solution, perhaps exactly in the 
quantity necessary for their appointed functions, and that in the employment 
of bone-dnst as manure, all the preparation necessary is perhaps to lay it in 
heaps diuing the summer, and keep it constantly moist. — LiAig's Aanaten. 



In Aa conne of a recent discussion befbrs the Boston Society of Natural 
History, Dr. nn3res stated that ho had made a somewhat extcadcd examina- 
tion of the cementing material of the ncll-known Boxbory conglomemte, 
and fonnd that it was for the most part silicate of lime. There are cases 
irhere finely.divided slate argilite forms, with ailicato of lime, quite largo 
quantities of cement, aoiting pebbles of considerable size ; but these cxbibi- 
Oons are only another feature, reforable lo the action of the same silicioua 
compound. The Boxbnry conglomerate contains chlorine, and as lAlorido 
of calcium is readily decomposed by hydrous silica. It might be assumed that 
the sQicate of hme was thns formed. But the conglomerate is very fre- 
quently travcned by Sold dykes of trap, whith contnin a large amount of 
inlpliuret of iron, and the fiisnres in the conglomerate, being often filled 
«i^ sublimed quartz, the more probable supposition is, that eiUcate of lime 
was fbrmod by the transportation of silica in the heated vapor of w 
Such silica would combine with the lime and alomina of the e< 
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dttei, and fbna the cement at the pcnati where we now find it. Dr. Hayes 
■180 expressed, OB Ilia conclasiona rcapecliag the Eilificotion and conscqueBt 
proacrvaiion of orgimiams, — that the procopa pnweedcd, step bj step, wiih 
the change of the or^nism mM gaseous or aqueous luatter. The moUusca 
may bo considoiwl aa simply ori/anizid uofer, for one hundred purta by 
weight, often contain ninccy-seveD parts of walor, tolalilo at 150° ¥. The 
cell walls of filbnmino-gchitinoiis mutter ojc permeable, and tlio inSltrstion 
of aqacoD] solutions of silicate of lime, nouM displace the water, gmdunlly 
fo^io^dng silica in a hydrous state, wliiio the lime passed out with tlio water. 
As conso'idatiou ia hastened by the decomposition of tlio auiiual matter, the 
cell wills become changed, and the carbon or humus, in cxcesa over that 
which can bccomo gaseoos or oqncoos, remains ; retaining as a mere skele- 
ton the forma of (ho walls. These silidAed forms are always poroas, and 
llio flints contain the carbon of Che organic matter, unevenly distributed. As 
B beautiful illustration of silification, he referred to the specimens of trees 
from California, frequently foand in the e^cploraliona for gold ; many of the 
ipecimens presenting the sap vesaela entire in all their delicate organization 
and nearly uaCoral color, while near by, oti the eojdo piece, may bo seen 
black portions, in which (he organized forms are lost, and the color is deep 
blacb. This etriking diversity is due to the fact that the wood at some 
points hod passed into the last stageof humus, ^carbon and water, — before 
silification took place, and hence the specimens present us witli both silicilicd 
wood and silidfied charcoal. He observed the same changes, though lees 
obvioas, while examining the highly interesting locality on the Maud of 
Antigua. 

Dr. C. T. Jackson remarked Chat he had examined the materials which 
enter into composition and cementation of sandstones and conglomerates, 
and had found che cements to, be difierent in different coses. In some, car- 
bonate of lime forms the principal cemeat, in others, oxide of iron composed 
a laige proportion of the eemcntiiig mattors, and in others, finer particles of 
the same rocks that composed the conglomerate had formed a patse, which 
had been hardened by the agency of hcaC and by the production of silicaCe of 
lime dcrired, undoubtedly, from the decomposition of chloride of calcinm. 
Ho scaled that when pebbles are moistened with a solution of chloride of cal- 
cinm, and (hen placed in contact and heated, the chlorine of the chloride of 
calcium escapes, and (ho oi'ide of colciam or lime unites with the silex and 
forms Ellicalo of lime. There conld be no donbt that the chloride of calcium 
was derived from sea-water. Sometimes in the vicinity of trap dykes, as at 
Pui^tory, near Newport, Rhode Island, specnlar iron ore, evidently derived 
from sublimation of oxide of iron from the chloride of iron, had invested the 
pebbles with a thin crystalliuo film, which served as a cement. 

The cementing materials of some sandstones are so largely cHlcareous, 
that on removal of the carbonate of lime by the action of acids, the atone 
crumbles inlo sand. In such sandstones the carbonate of lima was probably 
infiltrated as a bi-corbonate, and on losing one equivalent of carbonic acid, 
(he carbonate of lime would solidify in crystalline form and firmly unite the 
■and, making it into a solid roek. 



r.,u,i„K „,GoOt^lc 



CHEUIOAL HCIENOB. 807- 

' If a Bandstone, cemented by carbonate of lime, 18 exposed to a bigb t«m> 
peratnre, silicate of limowoald be prodncedbycombinationof ailei with ths 
litne, and carboiiic acid gea would be disengaged. 

ON THE GASEOtfS PRODUCTfl OF VOLCANOEa. 

The following investigations of the goseons products of the Tolcanic monn- 
tains of Italy, wcnf modo Liy M. Deville, in common with Leblanc and Se- 
wy : — I . Gas wtiidi was collected in May, June, September aod October 
1855, at various points of the stream of lava from tlic eruption of Vesuviue, 
on May 1,1855. The analyses of this gas showed thnt llio gss which isanes 
fh>m tlioae fumoroles which have been called drj fumaroica, and which only 
carries with it auhydroos alkaline chlorides and small quantities of sulphates, 
it nothing but a stream of air either unaltered or containing ]esa oxygen, 
thus — SO'l and 20'6 per cent of oxygen were found in il. The same is the 
caaa with the gas loaded wiUi vapors of mnriate of ammonia, which was ex- 
pelled from the lower parts of the lava in October. — 2. Gas collected in 
September from the fmnnroles on the small plain in the centra of the upper 
crater of Yesuvius. This gaveaqueous vaporof thotompenitureof 140 dcg. 
to 1 74 deg. F., mixed with a liMe vapor of sulphur and sulphuretted hydro- 
gen. In one sample of this gas S'5I, in anottier 9SG per cent, ef carbonic 
Rcid were foimd. The remainder was only air, from which nearly all oxy- 
gen was extracted. ^ 3. Gas collected in September and October, from those 
fiimaroteB on the summits of VeHuvins and Etna which throw up a mixture 
of ftqucons vapor, muriatic acid, and sulpliorons acid, at high temperatures, 
194 deg , 2.17 deg., and 356 deg. F. This again is nothing but air partislly 
deprived of oxygen. — 4. Gas collected in September 1855, on the upper 
border of the coneof eruption of Etna (IS52J. This upper margin, in June, 
Btill possessed ait abundance of fnmaroles of aniphnretted hydrogen of 1 83 
deg. F. In September, they only emitted aqueons vapor of 142 d^. F. ; 
which wsfi perfbdly nentral, and the vapor was only accompanied by air. 
The constitution of these gases, which escape from llie summits of Vesuvius 
and Etna, is such as we might have expected. Air is alwaya intermixed 
with the gases ; and the emanationE of carbonic acid, sulphur, anlphoretted 
bydrogen, muriatic acid, and snlphurous add, are products such as the cleft 
crater most furnish in the tame ivay as a cracked chimney over a lire. — 
S. Gas collected ou the 5lh and 22d of October, in tlio Lago di Noftia or Lac 
di Palici in Sicily. The composition of this gas varies with time. In none 
of the gaaes could a combusiibla gas be detected. — With reference to the 
solid productions of the eruption of 18^5 : two kindii of lava flowed out in 
this eruption. The one which made its appearance last is dark, as it were 
fiimished with a glassy coating, and has no action upon the magnet ; ivhile 
the other kind is gray, much mora crystalline, and etronglj magnetic Both 
contain nearly the same amount of iron, to that the iron is not contained in 
the same form in Iho lavas. The one contains 14, llie other 2-2 per cent, of 
phosphoric Kid. Both contain some chlorine, a portion of which is as it 
were mixed in the form of a soluble chloride, whilst another portion is not 
waabed out with water, but only obtained by the decomposition of the min*' 
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Ell with biinlphate of potash. Phoipboiic add is ilmTi pmeDt, and «o 
dso u chlorine, which cotucitntM aboat 3-lOOOihi of the lav& examined. 
Cblorino is also Tound in tho rorka of Fiuaci, ia an ampliigenoua Etnilom of 
. the Somma, and in a. slag-like sCratuin of the same mouat4un. The felspar 
of the lavas of Vcsavius appears to be amph^nous, and is tUscingnislied 
from that of tho Somma bj its only containing traces of soda; while in tho 
felspar of the loTaof 18S5, the oivgon of the soda is in the proportion to lli.tt 
of llie potash as 8-09 : I . This proportion in the inineiiil of FasKO.grai;do is 
8'21 ; I, and in tho nmphigenoua perfect crystals which wera thrown out of 
tho volcano on the 22(1 of Jnne. 1 -67 : 1 according to Damour. 



In a commuoicatiott to Ae French Academy on the above snbject, H. Dicta 
eommenees by stating, that in 1840 the price of salpharet of cixbon was 
u high as fivm fiftj to sixty fHnca the kilogramme ; but that sooa altcr- 
wards he reduced its price so greatly that in 1 848 it sold at eight francs tiie 
tilogramme (or the pnr|)03e of vulcanizing India-rubber, At preseot, with 
an apparatns composed of thi«e i^tons, he is able to manofactore the iot- 
mense quantity of 500 tilogrammeB of anlphnret of carbon in twtaitj-fbnr 
hours ; although scarcely a year ago, with the same famace, the same re- 
torts, and the same amount of <nol, he coald only produce 150 kilogrms. io 
die same time. The prodact now costs him only &0 ccutimeg lh« kiin- 
grnmme, and he has no doabt that, by opeiating on a larger scale, it might 
lOon be sold at 40 francs per 100 kilogrms. As, however, this substance has 
at present only a, very limited employment in tlie vulcanization of Indbi- 
rnbber, the enthor having a large qnantity on his hands, naturally desired to 
find some other pnrpose to which it might be applied ; and considers (hat he 
has discovered one of the greatest importance, namely, the extractioBof htty 

He states that Paris daily produces 30,000 kilogrms. of bones, which are 
collected by the chiffoniers and carried to the mannfacloriM of ivwy-black 
and gelatine. Here they are swied, some being devoted to the produciion 
of ivory-black, others of gelatine, whilst some are sold to the workers in 
bone. The greater part of them (25,000 kilogrms. daily) are employed in 
the manu&cture of ivory-black ; but these nndci^o a preliminary treatment 
for the entraction of their fatty matter. The bones are broken and boiled 
with water, for about three hours, in laige caldrons ; the fat floats on the 
turbce and is skimmed off; the bones are taken and thrown into a heap, to 
undergo a kind of fermentation, in which the production of heat induces a, 
state of desiccation which fits the bones for calcination. 

In these operations tho bone nndergoes a great alteration : the long boil- 
ing in water dissolves a great portion of the gelatine, which is necessaiy for 
tho production of a good black ; and tho fermenladon and long exposure to 
tho air caoses the almost total destruction of the animal matter, so thai A 
bad black ia produced for the sake of only S or 6 per cent, of fat. 

The author states that mndi more advantageoas reanlte may be obtained 
by the employment of sulphureC of carbon. He proposes to cnub dx 
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bonei almMt to powderj then to treat them with this agent, which almost 
instantly dissolves all tbo grease coDtained in them ; and. from this it ma^ 
bo sepomtcd by disriilaliou, which is groBtly facilitated by the low tempcni- 
tnre at which this fluid boils, and Iho aaee with which it may be condensed. 
The quantity of groasa tlius obtained is 10 or 12 par cent., and it is anpenor 
to that procured by bailing. 

Ho adds, that tho same agent may be applied to tbe extraction of oils from 
oleoginods seeds and of tlie grease from wool. la (he latter case tho gt«ii£c 
extracted becomes a useful product ; it is a butyiaceous substance, adapted 
for the mannlactnre of some kinds of soap. 

OK SONS ^lEW MBraoDS OF TREATING LIK8EED OIL. 

The fbllowiDg ia an abstract of s paper recently read before tbe Sode^ of 

Arts, London, by Mr. C. Sinks : 

Linseed oil appears in four difibient fbrms : 1st, tbe oil in its natnral 
Mate, called rate oil ; Sndly, this raw oil refintd, or fitna which has been sepa- 
rated its mucilage and coloring matter ; Srdly, the raw oil boStd, that is, 
made or intended to be made more drying than the original oil ; and 4thly, 
the raw oil pnt into a variety of conditions as to thickness, color, etc. Tbe 
Mrongest oil used by the artist's color-maker die writer finmd to consist 
diemically of a solnlion, in any excess of oil, of the oleete of lead, which 
had obviously been made by heating raw oil along with litharge and water, 
and afterwards expelling, by heat, the excai of water nsed. This kind dried, 
per K, in fifteen hours. 

The T^fintd oil, in paint-makii^, is employed chicBy as the vehicle in 
which to grind white pigments. Tbe raw oil is used lo thii) and prepaie for 
nse the finer kinds of paints, &om which boded oil is excluded by its dadt 
color and after^fiects. The raw oil is, of itself, a very slow drier. The re- 
fined is still mora imperfect in this respect ; and hence, to qnicken the yioA. 
of the operative painter, arises tbe necessity for using, along with these two, 
ifiirits of tnrpentiDe or the compoutions called driers. 

Tbe clear oil produced after btuling, even when from the very best makers 
always contaiiu a considenble quantity of lead, and is da^-colored — al- 
most black, and does not, on exposure to air, materially bleach. Its rate of 
drying, ptr te, is, on an average of the best kinds, fifteen hours ; but mora 
generally ranges between twenty-four hours and sixty hours. 

The oil-boiJing trado is divided chiefly between two classes: — the point 
nannfitctiirerE and grinders, who boil oil for th^ own use and for their own 
■ale; and the oil boilers and refiners, who receive from the oil merchants 
and from consumers — not themselves boilers — the raw oil, put it through 
the operation, nnd rowm it nt a certain charge pet ton. 

The problem is to take the raw oil and give it an efficient rale of drying 
property, that can be modi6ed at pleasure ; to give to it any color, ranging 
between dark brown and straw color ; and to give to it any required degree 
of limpidity or viscidity that will fit tbe multtfitrions leqoiiements of tbe 
manuftcturer and artist. 
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To tsM dM dryii^ nlc of an ral, or of an oil nuxed with (ome iiiiiNii'ml 
to drj it, it ie simply neceuiuy to apreed it upon the sarface of ghat, ond 
«xpoK it to the Btmoapheni, uid to note the timo occapicd in its poEGuig 
troia in fluid to n solid stMo; end the circaoutiuice timt on its being 
touched with the fluger, and neither adhering lo ii on remoTitl, nor losUting 
its remoTol, is tnken as evidence of its being drj. The drying rate of an 
oil la matoriolljr aflected hy lempetatnre — the hygroioctric condition, of llic 
atmosphere, by its state ea to atillocss or motion, and by the presence or ab- 
•encs of snaligbt, etc An oil Itiat in a warm, breezy sommer'a da? wiil 
dry in eight or ten hours, may not dry ia less than sistean or twenty when 
the air is foggy and motionless ; and in an unfuvoraLle winter'a day may not 
dry in less than from twenty-four to thirty houra. 

The practical results of a vast number of experiments made by (he writer 
•re thus given : 

When an oil or on oil paint, on exposure to air, dries, four distinct kinds 
of action come into play, to eSect, or contribute to that result These are — 

Firstly. — The chemical actions taking place naturally botwoen the oil and 
tiie atmosphere, or the natund chemical action consequent on exposutc. 

Secondly. — Those dae to some specific chemical action upon the oil of 
•ome element In the pigment, or the indaetd chemical action, as contra-di> 
tinguiibed fram the natural. 

Thirdly. — Those dne to tbe pecolior jdiyaieol itmctnrt of the catDpositiaa 
of the point, through which, within tbe same saperficial area, a larger snrfac« 
of the oil is brought under the action of atmospheric agencies. 

Fourthly, — Purely medianicai actions, brought about by molecular dis- 
tnrbancoB in the oil or paint, by which freeb particles of the oil or fiesh BUi^ 
bees of it are being, during the time of exposore, continiudly thrown np t» 
die action of tbe atmosphere. 

In any iiutanee of an oil or a paint drying, the inSuencei at play to con* 
bibnte to that remit can be traced to one or odier, but most frequently to tb» 
mmhined effect of two, or of all of those kinds of actions. 

The experiments showed that &e hydrattd pruoxida of certain metals 
pi&«minentiy exerdee a epecific drying action on the oil. The hydiated 
protoxides of iron, of nickel, of cobalt, and of manganese, are the most re- 
markable uf the das! ; but it is through the hittet (i. e., the hydrac^ protox- 
ide of manganese) that all the singular and bappy effects upon tbe oil are to 
be pracldc^ly accomplished. The addition to the oil of only from throe to 
five parts of the hydrated protoxide of manganese to 1,000 of the oil, gires 
birth to pecnliar changes; and, by the simplest of mctliods of after treat- 
ment, this chemical &ct is made applicable lo the production of any required 
kind of drying oiL 

Amingemcnts for mannfactnring drying oils on tliia principle hare been 
adopted, under the writer's direction. 

The oil, used in rcry large quantity at a timo, is mised with hydraled 
protoxide of manganese, or materials yielding that, in qaaotily ranging be- 
tween Bre pooods and fourteen pounds to the ton, and the oil warmed up 
to from 100 to 150 deg- Fah- In a very short time — ten or twenty minutes 
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— the oil hnes its pecnllu' 7«lloi* color, paseing tfarongh t, greenlah into a 
broimish tint, wbilst the oxido dijiappears, being disBolred in the oil. In 
this state of " Eolntion," as it is called, the oil hu alreadj had giren to it, 
by thij simple, rapid, and inexpensive operntion, a very rontiderable amount 
of drying power, and is (it in tbis state, to bo applied to a mallitndac^ 
pQiposeB. 

OX A NEW SCLPHIDQ OF CAKBOK (C5) 

As jet onlj one Enlpbide of carbon lias been known to exist, namely, CS', 
corresponding to carbonic add CO*. A profoanlphido CS corresponding to 
carbonic oxide CO has ooYer been obtained. At a recent meeting of the 
Frencli Academy, H. Baudrimeat annonnced its discovery, and gave tbe fol- 
lowing brief account of its preparation and properties ; — 

Protosolphide of cariMnmaybe obtained by the following processes; — 1st, 
By decomposing the vapor of ordinary bisulphide of carbon with spongy 
plotinam, or Willi pnmicestona, heated to redness; ander these drcamatancet, 
the biaulpbide is decomposed, an abundant deposit of sulphur takes place, 
which often chokes np the tube, and a gaseous body is fonncd, which is tha 
protosalphide of carbon CS. This well defined reaction is sufficiently ex- 
plicit. Sd, It is obtained simultaneonsty with the bisulphide when ^t body 
is prepared by the ordinary method. 3d, By decomposing the VBjior of CS* 
at a red heat with pure lampblack or wood charcoal, but especially with Irag- 
ments of animal charcoal. 4th, By decomposing the vapor of the bisul- 
phide with hydrogen at Bred hoal. 5lb, By calcining sulphide of antimony 
with an excess of charcoal 6tb, By the reaction of cartKinic oxide upon 
salphorettod hydrogen at a red heat. 

C0-!-HS=H0-l-C8. 

The first process yields the gas in a state of purity ; bat when ohtuned by 
the other methods, it is contmninated with sulphide of hydrogen or carbonic 
oxide. It may, however, be pniilied from diosa by being rapidly passed 
through a solation of acetate of lead, chloride of copper dissolved in hydro- 
chloric arid, and tiien drying the ga« coUocied over mercuiy. 

This body ia gaseous,' colorless, and possesses on odor, reminding one of 
ordinary sulphide of carbon, but not disagreeable, and strongly edicreal. 
Respired in any large quantity, it appears to be powertiilly aniesthctic. It 
burns with a bright blue flame, producing carbonic acid and salphnrons 
add, widi a little sulphur. Its density is a little greater than carbonic add. 
It resists the eold-prodaced mixture of ice and salt. Water dissolves about 
its own volume of it, bnt the solution rapidly decomposes into snlpburetted 
hydrogen and carbonic oxide. It is not more soluble in alcohol or ether. 

At a red heat it is feeWy decomposed — 1st, by a spongy platinum; 2d, 
by the vapor of water into HS and CO ; 3d, very readily by hydrogen into 
HS and CH; 4th, by copper into graphitoid carbon and solphide of cop- 
per ; and, finally, by expmura to the sun with an equal volume of chlorine, 
a reaction takes place, a partial condensMJon and fbrmatien of oompoiuids. 
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which I am U prevent iiiTestdgattiig. Annljzed by oxTgen in the eodioRia- 
ter, It gives eqaal volamcs of carbonic add and galphoroiu acid, frcna. 
which vo mej deduce the formnla CS u representing iia compositioi). 

iitoj chcmisu have attempted to discover this bodj' ; and iu having ea- 
c*ped their investigation, a attributable, without doubt, to iU reaction npon 
water and the solutions of the alkalies, which resolve it into carbonic oxido 
and sulphuretted hjdrogen. — Complex Rendtit. 

OS THE CHEMISTBT OF WINES. 

Mulder, the celebrated Gennan chemist, has published daring the past 
jQsr an interesting contribution lo popnlor ecience, entitled the " Chemistiy 
of Wine." Referring to the little progress which has jet been made in tho 

accurate analysis of the vBrions kinds of wine, ho sajs: — The almost un- 
limited Tariety which is peculiar to wine, and depends entirely upon vaiia^ 
tions in the consUtoonts of the wino, has never been trared back to its eaose ; 
and further, many methods of determining even the moat ordinsiy vinous 
ingrodienta ara still imperfect, and must be replaced by others. Lastly, there 
are many adultemtions practised npon wine, which keep pace with iJio ex- 
tension of chemical knowledge, and which have been as yet by no means 
safGcicntiy explained. We have only to consider the immense multitude of 
wines, all differing in color, odor, flavor, to be satisfied that an eixuct chemi- 
cal knowledge of tJiem must be almost impossible. The compositico differs 
according as the wine is red, or not red. In the last mentioned, no paiticu. 
lar coloring matters are found, and only a trace of tannic acid ; in the for- 
mer both are present. Alcohol and water are also among the princ^ial in- 
gredients, then sugar, gum, extractive and albuminous matters; then free 
acids, such as tartaric, raccmic, malic, and acetic add, tartrate of potash, of 
lime, and of magnesia, aulphalo of potash, common salt, and traces of phos- 
phate of lime ; also, and especially in cellared wines, substances which im- 
part aroma, as lenanthic and acetic etlier, in variable proportions, and other 
volatile matters. In red wines and in many others, a little iron, and, 
according to one statemcDt, some alumina, may also be . detected. Lastly, 
the best wines contain, according to Faut^, a peculiar substance, which ho 
calls cenanthine. These ingredients vary ex<!eedingly in proportion. The 
quantity of some is so insignificant, tliat tlio substance almost disappears 
during analysis. The quantity of some may bo dotcrmined by weight, and 
of others again is still greater. Most of t)ie properties of wine depend upon 
the sugar, alcohol, tartaric acid, and water, wliicli exist together in it; ib^it 
is, patting BEide taste and smell as standards of comparison. By a com- 
paratiiely rough anaiysis the proportions of the chief ingredients may bo 
ascertained, bat no chcroiatry can detect the formation or exhibit the exist- 
ence of the aioma which gives to some wines iheir fubnlons value. Science 
can investigate the organic cunstilaents and point out the relation between 
the ingredients of the soil and the vegetable siructare, but science is unable 
to b^ng the itmctnro of plajils into caauectiou with the nature of theu special 
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It is not Btrange that tlia grapes which grow on the sunny side of the 
Johnnaisberg sbould be yerj sapcrior, bs far as the fliLvor and fragrance of 
their juice is concerned, to those produced on the oppoaile side of the moan- 
taia ; nor that, in general, a hotter and stronger wine is produced in warm 
regions than in euch as are cold or temperate. If we add to ihia, that the 
peculiar nature of the soil, ils constituents, tlie influx and drainage of water, 
the lightness or stiffness of the ground in which the roots spruad ; that, 
further, the drv d mp f the air, and iho change or equality of 

temperature, e rcis a 11 kn □ influence upon plants and the frails pro- 
duced by them we h II a aa have a general idea of the vBrietics of 
the juice whi ho a th principal element of these borrj-heoring 
frnitfl. 

It ia, moreo nffl Ln wn that there is a general difference in Iho 

color of grape be ween b aclt purple or red, and white ; the juice of both 
is colorless, aad wi can therefore be obtained from both. If the 

block, purple, or red grapes are pressed, and the sliins tlirown aside, a color- 
less wine, wMch in substance equals that procured from the juice of the 
white gtape, is obtained byfcnnentation, I say Bubstantially, for the variety 
in the juices, which even a slight difference in the external iufloences occa- 
«ons, would effectaally prevent the one fermented liquid from eqnalling the 
other in flaror and aroma. Or is it, perhaps, that the heat of the sun pene- 
trate* more thoroughly the purple grape, while its dark skin partially pre- 
Eerres it from the action of light ! 

b then, the same chemical action possible to the juice of the purple grape 
(inclosed, as it were, in a small bladder) as that which is produced in the 
juice of the while grape by the difference between these two powerful influ- 
ences, heat and light? We know that in our regions the white grapes are 
much sweeter than the purple, and ascribe this pecnliarilf to the difference 
of the plants, lint forget that in the easier passage of the light through the 
colorless skin of tlic white grape wo possess a sufficient explanation of a 
more powerful chemical action, tlie result of whicli may be a larger forma- 
tion of sugar. And if we generally Und tlie purple grapes inferior in flavor 
and smell, we must ascribe this circumstance to heat, which in this case 
penetrates more easily the shin of the grape, and which in all living things 
is a powerful means of exciting chemical action. 

The opinion that wine which lias grown old in bottles has therefore become 
richer in alcohol, is thoroughly false. I do nut deny that the alcoholic con- 
tents of many old wines is considerable, but I deny that the wine being kept 
in bottles increases it. Evaporation is very mueli hindered by the cork, even 
when it is not covered with resin and sealing was. The Eiijjar which exists, 
for example, in red wine, is in too insignilicant a quantity to evolve alcohol 
by means of fermentation ; and in old wine, the opening of tlie bottle causes 
no escape of carbonic acid. Therefore, the formation of alcohol in the bot- 
tles ia impossible. The simple explanation of onr flnding old wine rich in 
alcohol is, that only the stronger wines can be preserved, and the weaker 
ones caoDOt resist the effects of time. The color of wine is materially 
aflTected by another change which it imdetgoes when ccllur^il (1 am sup- 
27 
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poein;; it to be in bottles). The color of liquenr-irinca becomeB darker, but 
such wines na are rich in tannic ncid, port, for example, deposit a sediment, 
and becomo lighter. Hed-wincs, which ointain no lai^ amount of tannic 
aciJ, generally grow darker. The details, which must be mcnlioned, in 
order to explain tliis change, will be better understood when we come to 
consider mora pacticularlj the coloring mutter of wine. With regard to the 
fiUTl just mentioned, that wines which are not rich in tannic acid, acqaire a 
ilaikcr color, I will onlj observe tbat the diminution of free acid in the wine 
(l>o it tartaric or acetic) is nhvays connected with this appearance, for the 
red hoe is the effect of free acid, and the decrease of such acid allows the 
(uloring matter to appear more purple. 

Corking is an operation that may seriously affect the chemistry of wine, 
njid the mischief resnlting from the growth of mould, causing a musty 
flavor, is so frequent, that the professor expresbes surprise that other con- 
trivances arc not adopted for excluding Iho nir. 

" It really seemi strange that in this age, when so many other means can 
be employed, cork should still bo made nso of to stop bottles. The moist 
cork, one side of which is in contact with the air, allows, equally with the 
wood of lbs wincH^sk, iho development of mould plants. The losle and 
smell of wine is, ander such circumstances, identical with that of many 
other mouldy substances, and is what we call mnaly. The mould of cork 
differs of couisc from that of wood, and the taste is consequcnUy not exactly 
the same. Tlio smell may bo distinctly perceived in almost ereiy ware- 
bouse in the country. Tlie mould grows from the outside to the inside, and 
should it reach the inner side of the cask or cork it imparts a taste to the 
wine. On this account old wine casks must from time to time bo cleansed 
outside and inside, and new corks most be pat into the bottles, even when 
the old ones are unhurt If the inside of the cork bo covered with resin or 
sealmg-wax, the enbanco of the air is cat off, and the formation of mould 
hindered, though not prevented. Wines which have been long in bottle often 
acquu« an unpleasant taste from this mouldiness ; lliey are brought out to 
do honor to a guest, and praise is expected, which caimot honestly he 



Frodaction of Stearine and Olnne. — A patent has been recently granted in 
England to Mr. Hills, for improvements in the production of Stearine and 
Olfiine. His method consiala in mixing the fat, heated to 110° Fah., wiih 
ton per cent, dry sulphate of lime, chloride of calcium, or other sailnble sub- 
stance capable of absorbing water; 'then adding five per cent hjdiochloric 
or nitric add, and stirring the whole together for an hoar ; water is then 
added, and heated, by means of steam, to the boiling point, until tlie acid is 
entirely separated from tlie fat, when it is run off and melted to separate 
water, and pressed to separate oleine. A stream of hydrochloric actd gas or 
nitric acid vapor may bo used instead of the liquid acids and snlphate of 
lime or cblonde of calcium. 
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Castor Oil. — M. Berris, a French chemist, hos recemly pointed oat 
MTcral new ascs for castor oil, ivhich will undoubtedly increaso its comnier- 
cial value. He bsje ; 

"By distillinj castor oi! upon concentrated potosh, the sebacic aoid and 
caprjiic ulcohol are extratled as separate products, whith may bo turned to 
good accoant. The sebacic acid, having a high mcllin^ point, may bo em- 
ployed, instead of stearic acid, in the manafacture of candles, and if it bo 
mixed witli stearic acid, the hardness and quality of tho candles ore greatly 
improved, and in appearance they rosemblo porcelain. It ia possible to use 
caprylic alcohol in all the purposes to whicji ordinary alcohol is put, piir- 
ticularly in iliuminalion, and in the composition of varnishes, and from it 
certain other compounds may be derived, of remarkable odor, similar to 
those which are at present largely used in commerce." 

The cultivation of the Falma-Chrisia plant, which produces the seeds 
from which castor oil ia pressed, has been somewhat extensive in this coun- 
try, particularly in Illinois ; but owing to tho limited use of castor oil, lliu 
demand has not been largo enough to warrant extensive planting. But its 
application to other purposes may increase the demand and make its culti- 
vation profitable I as it would be at one dollar a bashel for the seeds, in 
many places sonth of latitude 40", up 10 which point the plant matures with- 
out much danger of frost, and although it grows much lai^r further south, 
it does not afford as groat a yield in Mississippi as it does neater the noith- 
em limit of its growth. 

Naisanees arising from Tallow and Soop-uwls, — Tho question whether it 
is practicable to prevent the obnoxious smell produced in the melting of tal- 
low and in soap-boiling, hai recently been examined specially by Hrn. 
Grodhaos and Fink, in consequence of complaints that have been urged 
against the proprietors of candle and soap-works in Hesse Darmstadt. 
Professor Stein, Dresden, has made experimenta on ibis subject, and toconi- 
mended the tallow to be covered with a layer of charcoal while meltin™. 
This plan was tried, but witliout satisfactory results. Hrn. Grodhaus and 
Fink recommend passing the vapor into the furnace a few inches above the 
bars, BO that it may be burnt and carried away by the draught of tho chim- 
ney; or passing it else into tho chimney itself. For (his purpose the melt- 
ing vessel is to bo covered with a elosely-fitting wooden lid, furnished with a 
tube, passing either into the furnace or the chimney. By this means it was' 
(bund that, with arrangements of apparatus, otherwise similar to wliat are i 
generally employed in candle and soap-works, (he offensive smell could ba ' 
prevented, whether the fat was melted dry over the open fire, or by the aid 
of high pressure sloam. An attempt was made to piss tho vapor, when 
melting by steam, throagh the (ira, but it was found to pnt out tho fire, 
although this was not the case when tho vapor aas pasted mto llie furnace 
over the binning fuel. 

AKIinCIAl. PRODOCTION OF GLYCEEINE. 

Wiulz has succeeded in preparing glycerine artifieally from the tribromid 
of ally!, C^'B^, which is obtamed by tho action of bromine upon tho iodide 
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of allyl, CH*!, iodine being set free. The bromid is a heavy coloriesa 
liquid which, at a temperature below ten degrees centigrade, dTStallizes in 
beaatiful colorleias prisms. Bj the action of this bromid dissolved in acetie 
acid upon acetato of nilvor an oilj liquid was obtained, boiling at S68° centi- 
grade, neutral, colorle^, and lieavier tban water. This liquid i« triacetine^ 
C'°H"0". Bj saponification with l)arjta-water, acetate of larjta and gly- 
cerine were formed. The latter was idendfied by its propenieg and bj 
analjais. — Compta Bmim, xliv. 780. 

SOI.VEBT PBOPERTIES OF GLTCEETNE. 

Adraatage is being taken of Che solreiit and preservative properties of 
glycerine, in the preparation of medicines, both for internal and external 
lUB, and of Tarions essences for culinaij purposes. Gifcerino approaches 
Teij nearly to diluted alcohol in its solvent power. It is supposed to po9> 
MBS the same power of supporting nutrition as cod-liver oil, and to be more 
easily digested in many cases. This, however, requires the confirmation oi 
experience. Many specimens have lioea sent us of medicines prepared with 
it, such as iodide of iron, quinia, iodide of quinia, carbonate of iron, iodine, 
tAnnin, perphospbalo of iron, etc. The culinary preparations aic essence 
of cloves, eaeence of cinnamon, lemon juice, lemoa flavoring, tx&. The 
flavor is well preserved. It is extremely probable that in many cases glyce- 
rine will BupetBcde alcohol as a solvent and preserrotiTe. — Med. Tiraaand 
Gaz. 

A correspondent of the London Society of Arts, in Guatemala, also T»- 
commends glycerine as an invaluable remedy for insect bites. 

ON THE COMFOSirrON OF DISIKFECTIKG P0WDEB3. 

At a late meeting of the London Society of Arts, Dr. Smith, of Manches- 
ter, communicated the results of some important researches made by him- 
self and Mr. M'Dongall on disinfecting agents. An examination of the 
various bases was firet made. Of these, magnesia was found to be the most 
valuable as a disinfecting agent, forming an insoluble ammoniacal salt, and 
one which naturally exists in the economy of vegetation. On a similar 
'comparison of the neidfl, the sulphurous proved the most efficient; its disin- 
fectant power equalling tint of chloride without decomposing the ammonia; 
a natitral constituent of the soil being also the result of its action. A com- 
bination of the base and acid in the form of sulphite of magnesia was next 
tried witii tignal succeas, a slight odor, however, still remaining. Tiie 
known influence of phenic or carbolic acid (one of the products of coal-tar) 
led them to combine five per cent, of it with the salt previously employed. 
By this means a disinfectmg powder was produced, which has proved re- 
markubly efficient in all instancea where ii has hitherto been tried ; in dis- 
tricts infested with fever, and in cases of far advanced deconiposition. 
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The emplojmeDt of ferrocyauido of potassium maj ofUn help us oat of 
great difBcahies in tha case of ruse-spots in linen. These do not alwiiys 
coivBistof common hydroted oxide of iron, but also frequently of oleate of 
iron, which can only be removed with difficulty, and with the assistance of 
heat, by oxalic acid, or the binoxolate of potash ; and ofion not at all by 
snlphuric or mariatic acid, for these acids can only bo applied cold and very 
dilute, OS otherwise the linen sufFcrs. From the high price of oxalic ociil, 
therefore, a cheap means is wanting, when a grcai quantity of such iron 
moulds is to be destroyed. A case of tills Mod once occurred to the 
antlior, in whi? h sulphate of iron had been used instead of potash, by which 
IbiCB hnndred oapklns and other lahle lined all acquired a rusty yellow color, 
which, on being washed with soap, instead of disappearing, becamo darker ; 
the sulphate of iron being decomposed by the soap, and oleate of iron piti- 
cipitated apon the fibres. 

Immersion evea for sCTCral days in water acidulated with sulphuric and 
muriatic acids produced no effecl, becaaso the oleate of iroa was not decom- 
posed. It was here that the furrocyanide of potaaeiiim did such exicellEut 
service. It was added in comparadvcly small qusjitity to the water, acidu- 
lated with snlpharic acid, and the liuen wiut then moved about iu the fluid. 
The linen became blue. When all the yellow liad disappeared, and a clear 
blue had made its appearance, the lineu waa rinsed and treated with eola- 
tion of carbonate ol potaali. Here the blue color ajjoin disappeared, and 
with it a great part of (ho yellow, which only romained in spots. These 
were then very easily got rid of by dilate snlphoric acid alone. 

The explanation of this process is easy. By the formation of Prussian 
blue, the oleic acid is separated from the oxide of iron. The carbonate of 
potash then brought into acdoa combines with the oleic acid, decomposes 
the Praseian blue, and at the same time also dissolves the greater port of tlie 
oxide of iron, so that almost all the iron mould disappears from the staff 
simultaaeoosly with the Pnissian blue. Caustic ley does not act in the some 
way ; it certainly deatroya the bine, bat the rusty yellow remains, because it 
has not the same solvent action upon 0!:idc of iron as carbonate of potuh. 
—Prof. Ruage, Polt/t. Ceniralbt. 1S57, p. 542, 

OK THE APFLICAnON OF AN^STHEncS. 

At a recent meeting of the French Academy M. Heurteloup read a paper 
on the application of anceathetics. Wlien ether or chloroform is adminis. 
tered by means of a sponge held at a. short distance from the nostrils there is 
no ascertaining the quandty inhaled, since the breath of the patient or the 
filiglitest draught may cause the vapor (o deviate. Moreover, in spreading 
and coixing with the ambient air it may cause convulsive coughs and other 
inconveniences; and sometimes, after long and fruidcss efforts to produce 
itnpefaction, this effect is suddenly obtained to on alarming degiee, ending, 
27» 
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jierhftps, in death. All thig, M. Henrtetoap observes, la owing to Ihe impos- 
Biblliij, under the present sptem, of i^alating Ihe application of the 
aniesthcCic, to remedy which iQCoOTeoience he proposei an apparatus of his 
own invention, conBiating of a glaae tabc, having each of its otificea closed 
with cork, into whicli another tube of n smallar diameter is inserted. One 
of the Inlter coiamanicales by mimns of u iloxiUe tube with a reservoir con- 
taining chloroform, wluch ia blotrn into the loi^r tabe bj b small pair of 
bellows. The chloroform passes thence into the tnbo at the opposite ex- 
tremity, which ends in a point, leaving tho smallest possible aperture for 
the escape of the vapor. It is through this aperture Ihe patient inhales the 
anasthclic, which issues in a conical form, expanding as it nsea, and mixing 
with the air; so that aa tlio ap[)aratns is brought nearer to or rflhioved from 
the nostrils of the patient the power of the aniestlictic is increased or dimio- 
ished at will, and the operator may slop or resume its emission by stoppiog 
or renewing the action of the bcllows. 

A cooespondcnt of the London Medical Times writes as follows : Ever 
since Dr. J. Y. Simpson mado tha qualities of this powerful agent known, I 
have been in the habit of using it freely in an extensive geuenil practice ,' 
and, although I have used it at least one thousand times, I have never seen 
the least bad coniequenoes follow from it, and I consider that this snccess 
' depends greatly on the pieoration I take before administering the chloroform ; 
this simply consists in administering a glass of spirits or wine. I prcfbr the 
fonner, oven fbr ladies. The wine, or spirits, sooms to oiercise no effect on 
the chloroform, whQe their stimulating quality keeps np the action of the 
heart daring the time tha putient is under chloroform, and prevents sinking. 
I hod occasion, some years ago, to perform a slight Hurgical operation on a 
lady who was fearfully afflicted with asthma, and excessively oervons. Hot 
husband being a medical man, objected to the use of the chloroform in snch 
a case, but I assured him that the wine wontd prevent any evil happening. 
The operation was performed, the patient saved from the pain of it, and to 
her great relief she had no retom of asthma for a long time, and when it did 
return she had reconise to the chloroform, which, again for a time, gave her 
great relief. 

NEW ANJSTHEnC AGENTS. 

Several new agents have rocenfly been proposed for replacing ether and 
chloroform in aniestbesis. The principal of these is Amyiene. 

This substance is said to have been discovered some fifteen years ago by 
M. Cahonrs, though first described in 1844, by M. Balurd, professor of 
chemistry to the Faculty of Sciences of Paris. It is composed of ton atoms 
of carbon and ten of hydrogen, and beiirs the same relation to fusel oil ot 
amylic alcohol that olefiant gas or ethylene bear to common alcohol. 

It is made by distilling fusel oil, or amylic alcohol, with chloride of rinc 
On adding the fosel oil to a concentrated solution of chloride of zinc in the 
cold, solution or admixture does not take place, but on applying heat they 
mix and form a hamogeneous liquid, which begins to distil at a tempenittm 
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of abonC 266 deg. Fah. On ro-distilling .the product thus obuined, the 
ebnllidoD which commences at 140 deg. Fah., rises during the process to 
about 570 dcg. Fah. The most volntilo parts of this distillation are to be 
Beparatcd, and agitated with canceotrutcd sulphuric acid, when the umjleue 
in a pure atiite will rise to the eurface. It is coloiless, vary mobile, and has 
a low Bpeciflc gravity (stated by Dr. Snow to be 0-659 at 56 deg. Fah.). 
Its boiling point h 102 deg. Fah., and Che density of its vapor is 245. It 
lias a peculiar and disagreeable smoU. 

Amyleno was first applied as anaesthetic by Mr. Jolm Snow, and for a 
lime was recoiamended as preferable to ether and chloroform in producing 
stupefaction or antestJiesia, on the special ground that its employment was 
unattended with danger to the patient, or nearly so. MM. Foucher and 
Bonnet have, however, in a recent communication, addressed to the French 
Academy, tecorded facts leading to quite a couliary result. In twelve ex- 
periments performed on rabbitfl they have ascertained that the aniBBthetio 
effect of amylene is produced within from three to six uiiputes aAer its ap- 
plication. Before sCupetaction is produced the animal utters piercing cries 
and throws its head backwu-ds; its breatliingis aeeelcrated, the globe of the 
eye is strongly injected, and moves convulsively ; a tradieal boarseneas 
always accompanying tbe above symptoms. The period of insensibility 
does not last long if the application of amyloie bo not continued ; in the 
contrary cose, however, a complete coHapse takes place; the animal, 
stielcbcd out without motion, obeys every impulse of the hand, and resem- 
bles a flabby mass in which breathing is hardly perceptible. This state may 
last twenty minutes without causing death. The blood drawn from the ar- 
teries dnriog this period still preserves its usual color. Animals subjected to 
the action of amyleno for a certain length of time, continue after the opero- 
don in a state of stupor aud imbecility, which sometimes lasts seven or eight 
hours ; but in none of the coses observed by the authors of the communico- 
bon has death followed the appUcatiou of amylene. Tbe conclusions re- 
sulting from their experiments ore as follows ; — 1 . Snlphuric ether, chloro- 
form, and amylene ore, of all volatile substajicoB experimented on, the only 
ones that produce anxsthesia. S. Amjieno does not produce stupefaction 
uuless the quantity of air with which it is diluted bo very small; but then it 
acts upon the animal economy, and especially upon tbe i«||iiiBtory organs 
in a manner which may produce dangerous effects. 3. Chloroform has all 
the advantages of amyloue, without the evils which accompany the i^se of 
the latter. 4. None of the substances above mentioned produce anssthesia, 
ivhether loco! or general, when applied to any particutor part of the body by 
injection under the skin. 

From these and other results it may be considered as certain, that amy- 
lene is no Ijetter than aldehyde artiliciol oil of naphtha, Dutch liquid, and 
other bodies of the class of ethers, or hydrocarbons, which have been 
proved to be inferior to chloroform. 

Anatthesis by the Oxide of Carbon. — This gas is used only externally, and 
on the diseased part. From the experiment by the unfortimate Chenot on 
himself, we know that internally it is a poison. According to the trials of M. 
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Tonrdia, of tbo Facaltj of Medicine of Scrasboai^, and aftewards of Z>r. 
Oiimam, it baa no efiecC nhen applied to the skin, nnless tho epidermis bas 
been provionslj- removed. But "ivhen applied to tho skin from which the 
epidcmiia ia removed, or lo a wound or »otg, it acts ofBcaciously and pro- 
duces perfectly tho anieslhelic effect ; and in the eliniss at Strasbourg, BHtU- 
factory results hare bccu alitained. We odd that ammonia appears to he an 
antidote to oxide of carbon, 

Anasllifais £y Carixmic Add. — A phyaician at Paris, Dr. FoUin, bos re- 
cently endeavored to alleviate pain by means of a continued stream of car- 
bonic acidRos. After the discoTOrj-of gasca by chemistry, towards the close 
of tho lost century, medical men in England early undertook to examine (ho 
cnrvative properties of different gases. Tbo first oxporimcnta were made by 
Ingeiihousi. He made known (hat a finger, when the epidermis was re- 
moved, had the pain increased by oxygen, but diminished, and after a 
while removed by nitrogen, carbonic acid, or hydrogen. Tliis fact, accord- 
ing to this author, was then known in France, where it had been first 
obsen'ed. 

It was soon after made useful in therapeutics ; carbonic acid was recog- 
nized as tho most effective gas for removing pain, and was employed with 
Buccoss in Borcral cases of ulcers. But fram 1704 to 1834, the fiiets seem to 
have been forgotten. At tho latter date, M. Mojon, Professor at (Jenoa, 
proposed the ose of this gas anew. 

Dr. FoUin was led to undertake his enperimontfrom a knowledge of Some 
recent trials by Dr. Simpson of Edinburgh. He has applied a douche of 
tho gas with success for the relief of pain, in the case of three females having 
an ulcerated cancer of the neck of (he womb. Quiet followed the applica- 
tion in a few seconds, and continued, in one case, for ten to twelve hours, 
when a new application was required ; in a Eecond, eight days j and in tho 
third, an intermediate interval between the other two. There was, how- 
ever, no curative effect, which is not remarkable. Others have repeated 
the experiment*. The gas most of course be made pure from any muriatic 
acid v^or, which may be effected by passing it through a concentrated 
solution of carbonate of soda. Dr. Follin prefers bicarbonate of soda for 
obtaining the caibonic acid, which he decomposes by means of tartaric acid. 

niFHOTEMENTS IN THE PEEPAE4TI0N OF INKS. 

Miarine JiJc. — An ink bearing this name has recently been prepared by 
M. Leonhardi, of Hanover, by digesting twenty-four parts of Aleppo galls 
and three parts of Dutch Madder, with one hnndrod and twenty parts of 
warm water. The liquids filtered and mixed with 1 2 parts solution of in- 
digo, 5'2 snlphate of iron, and two parts crudo acetate of iron solution. The 
advantages of this ink are, that, 1. It does not contain gum; 2. The tannata 
is prevented from separating by (he salphale of indigo; 3, MouldJness is 
prevented by this addition and by the acetate of iron. 

On the Preparatian of Writing Ink in Caket. — Afier M. Leonhardi had 
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diHcovered tbe modo of preparation of iLe ao-calted a1zaiina-ink, which is 
particolailj useful, he yiaa anxious Co prepara it in a form vhicli wooM 
allow it to be sent to a great distance and at anj time of the ^ear, render ita 
transport coDvenicni, and diminish its cost considerably, but, at the same 
time, fullil all the requirements of an excellent article. This is attained bj 
the dry alizarine ink in cakes. The " ink-powders " hitherto found in com- 
merce are not to be compared with it, for they not only possess a ilitferent 
composition, bat never dissolve completely to form a dear Eolatiou in water, 
and their employment la attended with eo many inconveniences and diaad- 
vantages, that they have been given up. Common black ink may indeed be 
evaporated to dryncBs, bnt il loaves a residue which does not again disBolve 
(X>mple<Gly in wutcr, and never furnishes a. useful ink by this Bolution. The 
recipe for tlie preparation of the cake inlc is as follows ; 

Forly-two pans of Aleppo galls and three parts of Dutch madder are es- 
tracled with a sufficient quantity of hoi waler ; the fluid is then filtered, five 
and a half parts of sulphate of iron ore di'ieolved in it, and two parts of a 
solution of iron in wood-vinegar, with one and onc-fifih part of solation of 
indigo, are added to it. The mixture is evaporated to dryness at a mode- 
rate heat, and formed into cakes of a proper size (for instance Ave inches 
long, three and a half inches broad, and thr^e-eighths of an inch thick). 

One part of this cake-ink dissolved in six parts of hot waler, famishes 
an excellent writing and copying ink, whilst even with one port of cake ink 
and ten to fifteen parts of water, bcaatifal writing inks are obtained. — Mit- 
tiieil. dea GetBerbe-verdas/Hr das KiiniffT. Hannover. 

A copying ink, for printing with tho ordinary copying press, giving off an 
impression analogous to that of writing ink, has recently been introduced in 
England. The ink ia made of ground nutgalls, fourteen pounds ; of sul- 
phate of iron, sis pounds ; of g;nm Senegal, twelve pounds ; of soap, three 
pounds ; of molasses, fuur pounds ; of Pmssisn blue, three pounds, and of 
filtered rain fifteen gallons. The nutgalls are boiled three hours in the 
water, and tha clear liqnid drawn off. The gum and sulphate of iron are 
then separately dissolved in the water, and the whole is mixed with the 
nutgall decoction, and e:<posod for about three weeks to the atmosphere, 
when the liqnid is drawn o3^ from the deposited matters and sediment. The 
molasses and soap are now added to the flnid, and the whole evaporated in 
a water bath, to nearly the consistency of ordinary printing ink, and the 
lampblack and Prussian blue are then mixed with it. The above ingredi- 
ents form a black ink ; bat any other color may be obtained by using cor- 
responding coloring materials. 

Dr. Bly recommends the following method of preparing ink ; A decoc- 
tion is made with a pound and a quarter of nntgalls, and as much hot water 
BE will give five pounds of liquid after straining. Then four ounces of jn- 
digo powder is mixed with half a pound of sulphuric acid, the mixture left 
for twenty-four hours, then dissolved in five pounds of water and ei^rht 
onuecs of powdered chalk, and eight ounces of iron filings added. A liart 
of tho acid is nentraliied by the chalk, and apart by the iron filings, forming 
sulphate of iron. The solution thus obtained, mixed with the decoction of 
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natgolla, gtvee ten pounds of ink, wliiuh di 
mouldj, and flows readilj from Ihe pen. 



Tho following is a copj of tlic speciii canons of a. patent recently grnnlcd 
to M. Solhauaen, for a process for protludng chcmicol marks or writing on 
paper, without using a liquid lito common inks, by employing chemically- 
prepared paper, and a chemicaUy-prepanjd pencil, Style or otlior-Uko instm- 
ineiit, to trace, wrile^ or mark on paper, whereby tho saltd or Eubstacces In 
the pencil and paper, when they come in coDtacl, will chemieally unite 
under hygroscopic cooditiona at the natural temperature of (lie atmoaphepB, 
and will form piaiblo chemical colonel marks or writing on the papor- Hy- 
groscopic conditions are necessary to the process to effect chemical writing ; 
moisture is the agent which enables the salts or substancea used to elTect 
chemical tmion, bat no liquid is employed. 

To prepare the paper, the common sizing that is nsed for writing paper 
is ealnraud with a salt or salts, or substances of considerable solubility, and 
which, when dried with the paper, will maintain its dryness and freedom 
feaia moisture under ordinary almosphcric changes. Colorless sails or sub- 
stances are prufurred for this purpose, or they may bo of such a light tint as 
not to be different from the color of writing paper. This salt or salts, or 
substance, is to form the ground for the colored marks or writing to be pro- 
duced on the paper. Various salts may be used for this purpose, according 
to the color of the maits or writing to bo produced. For instance, to pro- 
duce blue maHts or writing, the paper is prepared with ferrocyanidc of am- 
monium, which is reiy solnbte in water, or with salicylic To malte black 
ntarks or writing, indigolic salts, euxauthic salts, aud morphine salts Hi's 
Dsed. To mate red marks, meconic salts, kemenic salts, pyromeconic salts, 
and angelic salts are used. To produce green writing or marks, the paper is 
prepared with caSeic or themic salts. These salts, either singly or a mix- 
ture of those specified for each color, arc mixod with tho sizing of the paper, 
which is applied in the usual manner, and tho paper is afterwards dried and 
pressed in the common way. No certain quantity of these salts requires to 
bo described, but abont one ounce of any of them is soUicicnC to impregnate 
the sizing for about half a ream of common foolscap paper; a Icsscv quantity 
being used to produce feebler colors, and more to prodacrc datker shades. 
Other well-known salts than those spcciDed may ijso bo used, but those 
named will effect tho results heroin described — tho principal feature of tliis 
invention being to produce elicmicat iiTiting without an ink. Tho paicutco 
now takes a deliquescent salt, and, for cheapness, ho prefers a ferric oxide — 
tho nitrate, chloride, or sulphate of iron, obtained in any of tho usual 
methods. This salt is triturated and mixed intimately with plastic clay, in 
about the quantities of an ounce of salt to a like quantity, by weight, of clay 
or similar sabstance. The ferric clay is then moulded into any desired 
form to constitute a pencil or tracing instrument, and is olterwards baked in 
an oren, to drive off the moisture by heat. The heat is continued, at about 
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SIS d^rees Fahr., to drive off att the moisture and to hardeo Che claj. 
When lliis is accomplislicd, the ferrie pencil or tracer is removed from the 
oven or oihcr place, and plunged into molten been-wax, spermaeeti, or any 
sulislancc of eimilar cbaracter, which will form an air-liglit coatiog, and not 
decompose li^o ferric salt. The chemical pencil or tracer, thus produced, 
may be placed, between strips of wood, like a common lead pencil, or it may 
be placed in a metal pencil-caso, ami tlio point of it scraped to eiposo it to 
the oir. T!io chemically-prepared paper, previoosly described, is now traced, 
]>resscil, or written upon with the pcncii or instrument described. The 
fjiric salt in the said pencil, during the act of writing, when esposed lo the 
atmospticro, absorija moisture; and when it (the ferrie saltj comes in contact 
with tlio Gait or substance in tlio prepared paper, the salts or subalances in 
the pencil and paper miito cliemienlly (forming doable dccompoBitio»J', pro- 
daciag a new ferric compound in tho prepared paper, and thereby prodnciug 
chemical-colored characters, raarks, or writing. Any of the ferric salts 
named for tho pencil will produce tho different colors mentioned on paper 
prepared with the snteiaaoes beroioforc spcciScd for producing these colors. 
The pencil or tracer may also be made of a vcrj' porous substance, which 
may be steeped in a solution of ferrie salt, then dried to expel the moisture, 
leaving the salts in fine crystals in its pores ; it is then plunged into bees- 
wax, as described, loi- the abovc-describod pencil, and for the same purpose. 
Type may be formed in the same manner as tho ferric clay pencil described, 
and chemical printing may be executed without the use of common topical 
ink, which in some cases may be advantageous. A very porous fountain 
pencil may also bo made, one whoso pores will permit fine feiric salt to per- 
colate as it were through them, and be transmitted to tlie paper in the act of 
tracitig or writing, and impressed on tho paper by a hard point on the pencil, 
to bring tho salt or salts in the pencil and prepajed paper into contact, when 
the two will nnito ander hygroscopic conditions of the ferric salt, and pro- 
duce the chemical marks and writing heretofore closcribed. 

Another method of obtaining the hygroscopic condition necessary to form 
a chemical union between the salt or substance in chemically-prepared paper 
and a pencil, without employing a deliquescent salt to produce chemical 
writing on paper, is to use glycerine as a component port of the chemical 
pencil or marker. Without tlic employment of a solution it will afford the 
same rcqulsilo amount of moisture as a deliquescent salt. Paper prepared 
with starch, as a sizing, will produce bine marks or writing, if it be traced 
upon with a porous pencil or fountain pencil containing iodine and glyce- 
rine — the latter not being present as a liquid, but simply a^ a hygroscopic 

Another method of producing the same chemical marks or writing on 
paper as those described is, to prepare the paper in the same manner as that 
first described, and employ a dry salt in the pencil, and supply the hygros- 
copic conditions necessary to form the chemical union of the chemically-pre- 
pared paper and pencil during tho act of writing or tracing, by placing a 
moist sheet of paper under the paper lo he written upon ; or they may be 
supplied, after tracing or writing, by pressing a glieet of moistened paper on 
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the written or traced surface ; hj either of which acta the aula will receive 
the necesaarj supply of moisture to enable them to fonn donblo decompO' 
(itlon, and prodnce chemical marks or writing on tlio paper. The salt or 
Kalta preferred for making dry salt chemical pencil, for ptodaciog cliemicol 
writing or mailiing, of the character described, are the tartrute of iron, the 
tijpcrsulphate oF iron, or any of the permanent iron salts. 

Heictoforo it has been a desideratum to obtain a superior siibstitnte for 
the cotnmon lead or plumbago pencil and the crayon, and also for iho 
method of writing with a fluid-like ink. The lead pencil and crayon only 
make mechanical marks, which are coEily emsed ; and vniting with ink ia 
troublesome, because the pen has lo be often replenished. 

This improved method or process will produce chemical marks or writ- 
ing eqnsl to those mndo b; inks ; and the method of writing or producing 
tlictn is as easy as the act of writing with a common pencil. It will be a 
superior method of writing on books and bills, and making permanent re- 
cords on paper. It will afford securitj against alteration of the writing on 
records, as it will require the specific salla in the pencil and paper to pro- 
duce a writing similar in color and shnde lo that which is attempted to be 
supplanted, changed, or altered, and to that on the part of the docoment 
written upon. This process ob^ates the erils and objections incident to the 
use of a common pencil or pen and ink. 

The patentee claims " producing chemical marks, records, or writing, on 
chemically prepared paper, as described, by tracing, preRsing, or writing 
with a chemically prepared pencil, style, tracer, type, or other suitable in- 
Itmment, on such paper, under the hygrosco|ilc conditions herein described, 
or in any manner substantially the same." 

PABCHMENT PAPER. 

At a recent meeting of the Royal Institution, Mr. J. Barlow, F. R. S , 
pT«»eDted the following comranni cation, ou the new product, known as 
" Parchment Paper," recently invented hy Mr. W. E, Gaine. 

The compounds of woody-fibre arc carbon, hydrogen, and oxygen; the last- 
named elements being combind in the same proportion as they exist in water. 
In this respect woody-fibre is identical wilh starch, dextrine, gum, and 
mgar. Unlike these substances, it is insoluble whether in water, other, 
alcohol, or oil, and much more averse than they ore lo chemical change, 
Mr. Barlow called attention lo the enormous inconvenience whith would 
arise if water could dissolve cloth, or if vegetable lijsues were easily de- 
cohiposed. It is, however, many years since Braconnot discovered that 
sawdust, linen, and cotton fabrics, &:., could be mode to part with a 
portion of their constituent hydrogen in exchange for an oxide of nitro- 
gen obtained from the decomposition of the nitric acid with which they 
were treated. Pelonie afterwards a,pplied this principle in operation on 
paper ; and to tlie same principle must bo ascribed the gun-cotton and 
collodion of Schfinbein. Taking what may be called the gun-paper (Pel- 
ooze's paper) as a type of all these substances, Hr. Bartow showed liy 
experiment that it is inflammable and highly electrical, and that in con- 
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geqnence of tho substitntion of a, c«rt^n namber of eqnimlents- (Taiying 
fimn fiye lo three) of hyponitric aicd (NOi) for an eqaal proportion of 
hydrogen, it becomes fifty per cent heavier than the paper oat of which 

The surface-actioa of vegotable fibre in receiving djes waa then men- 
tioned, in order to introduce BOino researches recently made by M. Kuhl- 
mann, Director of the Mint at Lillo. Led to tlio investigation by the 
general notion that azotized substancea, 09 wool, si[k, &c., are more sns- 
ccptible of dyes then are vegetable textnrea, AI. Kahlmann instituted a 
seriea of experimenta on gua-cotton, both woven and in the wool, by 
which he discoverod that cotloa or flax, thus azotized, will not take dye ; 
but that if either by Epontaneoua, or else by artiiicially-produccd decom- 
position, ^e fibre loses put of its nitrous principles, it then actually com- 
bines with colaiB much more energetically than it did while in its natural 
state. Specimens of the cloth which M. Kuhlmann hoA expcrimected 
upon, and which that gentleman had sent for illustration of this subject, 
were exhibited. Eaviog reminded Che aadience that, in all these cases, 
a change in chemical constitnCioa accompanied the cbange in physical 
properties, Mr. Barlow contrasted with the pyroxylized lexlurea of Kohl- 
mann and the gun-paper of Pelonzo, the woven fabrics subjected to Mer- 
cer's process, and the Parchment-paper, the invention of Mr. Gaine. By 
acting on cloth with chloride of zinc, tin, or calcinm, with sulphuric and 
arsenic acid, and, especially, by the caustic alkalis in tlio cold (the tera- 
peratoro sometimes being lowered to — 10° Fahr.), Mr. Mercer has ob- 
tained many important effects on the fineness and the general appearance 
of cloth, and its susceptibility of dye. It being known that snlphuric acid, 
under certain conditions, modified vegetable fibre, Mr. Gaine instituted 
a course of experiments to ascertain the exact strength of acid which would 
produce that effect on paper which he sought, as well as the time dur- 
ii^ which the paper should be subjected to its action. He succeeded in 
discovering, that whan paper is exposed to a mixture of two parts of 
concentrated sulphuric acid (s. j, 1854, or thereabouts) witli one part of 
water, for no longer time than is taken up in, drawing in through the add. 
It is immediately converted into a strong, tongh, skin-like material. All 
traces of the sulphuric acid mnst be instantly removed by careful wash- 
ing in water. If tlio strength of tlie add much exceeds or falla short 
of these limits, the paper is either charred, or else converted into dex- 
trine. The some converaion into dextrine also ensues, if the paper be 
allowed to remain for many miautca in the sulphuric acid after the change 
in its texture has been cffccled. In a little more then than a second of 
time, a piece of poroua and feeble unsized paper is thus converted Into 
the Parchment-paper, a substance so strong, that a ring seven-eighths of 
an inch in width, and weighing no more than twenty-three gmias, sds- 
taiued ninety-two pounds ; a strip of parchment of the same dimensions 
supporting about fifty-six pounds. Thongh, like animal pardiment, it 
absoriis water, water does not percolate tlirough it. Tboagh paper con- 
IncCB in dimensions by this process of co&votsioa into PaTdai\aa-papar, 
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it reooiTM do aMirectalil« increase of veight, fima demonBtraling that no 
sulpliaric acid is either mechanically rcMined by it or chemicallf combiDed 
with il. It has also been ascErtained by unalysii that no tra<» of sulphur 
exists in the Parchmenl-paper. Tlie fuel of tliia paper retaining its diemi- 
cal identity, conslilnliiB an important distinction between il and. the gun- 
papers of Pclonio and others. Unlike those Bubstancea, it is oeiihra' aa elec- 
tric, cor moro combustible than aDcoavertcd paper of equal siie and weight, 
nor Bolnble in ether or pobish. Unlike common paper, it ia not dialnte- 
grated bj vatu- ; Bolike common porcbinenl, it ii not decomposed by beat 
and moiitnre. In this remarkable operation, the action of die snlphtuic 
acid may be daesed among the phenomena ascribed to catalysis (or con- 
tact aclion). It ia however, concdvable that this acid does, at first, combine 
with the woody fibre, with or without the elimination of oxygen and hy- 
drogen, as water ; and that this compound is SQbsequentJy decomposed 
by the action of irater, in mass, during the washing process, the aulpharic 
acid being again replaced by an equivalent of water ; for, as has been be- 
fore stated, the veight of the paper remains the same before and after its 



Those who are interested in chemical inqaity will recall many instances 
of physical changes occurring in componnd bodies, while these bodies re- 
tain the same elements in the same relative weights. The red iodide of 
mercury is readily converted, by heat, into its yellow modifications; yet, 
by (he mere net of being rubbed, it is made to resnme its fiirmer color. 
Nothing is ajdcd to or taken from this substance in the course of these 
changes. The inert and permanent crystals of cyanuric acid are resolred 
by heat into cyanic acid — a volatile liquid characterized by its pungent 
and psueCrnting odor, and so unstable that, soon alter its preparation, it 
changes into a subalnnce (cyamelide] which is solid, amorphous, and des- 
titute of ail acid propoities. These substances, aa well as fulminic acid, 
(which, however, is known in combination only,) contain carbon, nitrogen, 
oxygen, and hydrogen, in the same relative proportion. But the closeet 
analogy to tho production of Pitnhmo^-papa, scientifically considered, is 
perhapa afforded by what is called "the coniinnous process" in etheriS- 
cation. It will be remembered that, in this process, sulphuric acid, at a 
temperatore of 3S1° Fahr., converta an unlimited qnantily of alcohol into 
clJicr and water. In the first stage of this process, as explained by Wil- 
li^nifon, it -would appear that the snlpharic acid combines ivith the cle- 
menlB of ether to form sulphovioic acid; and that, in tho further progress 
of the operation, this compound, by coming into contact with a fiesh 
equivalent of alcohol, is, in its inm, decomposed, and resolved into ether 
and sulphuric acid. The ether distila over togcilier with iho water lesult- 
ing fi-om the decomposition of the alcohol : the ealphmic acid remains in 
the retort ready to act on the next portion. Here, as in the case of the 
Panjtment-papa; the sulphnrie acid does not form a permanent constituent 
rf tlie resulting substance, though it tHkes so important a share in its pro- 
duction. The strength of this new substance, before alluded to, and its 
indostructibility by ^Uer, indicate many uses to which it may be applied. 
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It will probably replaee to Gomo extent yellum in book-binding; it will 
fnmiBh material for legal documents, sach as policies of insnrance, ecrip 
certificates, &c. ; it will take the place of orduiar/ paper in school-booke, 
and other books exposed to constant wear. Paper, after having been 
printed eitlier fi-om the surface or in intaglio, is still capable of oonvcr- 
eion by Mr. Gaines method, no part of the primed matter being oblit- 
erated by the process. PaTuhnieiit-paper also promises to be of value for 
photographic parposes, and also for artistic uses in consequBnce of tho 
manner in which it beara both oil and water-color. 

ACTIOS OF TANNIN UPON 8KIK. 
The first of a series of investigations has been recently laid before the 
Academy of Sciences, Farii, by M. Pajen, nndertakon with a view of ar- 
ming, if it be possible, at a knowledge of the phcnoiaena which are going 
on during llie operation of tanning, and to establish a theory of this opera- 
tion, still so obscure lo the chemist. In this first part, he has endeavored 
only to examine thoroi^hly and show the generality of a fact, which he had 
obserred several yeaia ago. This fact is, that there exist la the skin two 
portions which present difi^icnt properties, when they have andergohe tha 
action of tannin. One of those is easily dieaiegT^;a(ed, soluble in ammonia- 
water, the other preservea its fibrous texture, and resists the action of the 
re-agont, although frequently rcneweJ. The saturation of the skin by the 
tannin takes place long before the time practically required for good tan- 
ning ; and requires for the two parts much less tannin than gelatine. The 
compound formed with the tannin, by the less cohesive paru of the skin, 
when it has been dissolved in ammonia, is changed in dissolving ; it under- 
goes, besides, a considerable loss of nitrogen daring its evaporalion to dry- 
ness. The effects of long-continued tanning cause the gradual solution of 
the less cohesive portions nailed with the tannin, and conseiinently a rela- 
tive increase of the quantity of resisting fibrous material. The product, in 
this case, must therefore be both more pliable and more tenacions. The 
friable soluble portion which remains In the tanned leather is tinsiabte ; in 
dissolving, it may withdraw considerable quantities of the azotized sub- 
stance ; and it ia thus, perhaps, that the less cohesive part of the skin is 
removed during the long operations of tanning. These arc, in substance, 
tho remarks which result from tho observations and analyses reported in 
detail by M. Paycn. Tho author proposes to examine sncceBsivcly all the 
operations of tanning, and to study aoparately the effects produced by lime, 
soda, by ammonia, the formation of which is determined by the foregoing 
bases, by dilute sulphuric and lactic acids, &e. — Ulnslitat. 26M Novanber. 

ON THE PEEPAEATIOM OF PCBE GILAF&STJGAB. 

Commercial honey, as crystalline as prasible, is spread upon porons tiles. 
The white crystalline residue is dissolved in alcohol, and purilisd by re-crys- 
talUiation ; if necessary, also with animal charcoal. The honey yields about 
OBo-foonh of its weight of gnpe-sogBT. — Jowit./tir Pnth, Citni. 
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THE FREPARATION OF COLLODION FOB SUKGICAL PURPOSES. 

For lliie purpose Ilofmaira introduceB one part of cotton wool into a mix- 
ture consiatiDg of twenty parts of tlie etrongest nilrie acid, and tliirty parts 
of salpharic acid, for a quarter of an lionr. The operation should bo con- 
ducted in n glass vessel with a cover, and tlio cotton stirred frequently bj 
means of a" glass rod. The cotton is then well washed, to remove the last 
trace of acid, and pressed stronglj' in a linen cloth, and before being dried it 
sbould be pnlled, to separate the knotty portions. The cotton should now 
be dried in a sieve over a stove. Six parts of the cotton tKus prepared are 
dissolved in a mixture of one hundred and twenty parts «f ether and ei;^h( 
parts of tectitied spuits of wine, lo irhich three parts of castor oil are finally 
added. Hofmann stales that this collodion does not crack or contract like 
Ihat prepared in the usual taonner. — London Lancet. 

ETHEE AKD CHLOKOFOllM GELATINIZED. 

Pioftuor Kogponi has succeeded in tumiug ether and chlorofotm into 
geUdne, by shaking them with white of egg in a closed receiver. The com- 
pound obtained with the ether is semi-transparent ; with the chloroform it is 
white and opaque. This gelatine is soluble in water, and may be spread on 
linen in Ihe form o( a poultice. It will likewi^ mix with morphine, caothari- 
dine, conicino, &c., and may thus become of great therapeutical use. 

DESiauCTION OF VERMIN BY AN.fi3THEriC ACENT3. 

The following is an abstract of a paper read before tlie Paris Academy, by 
a, Doyere, on the destruction of vermin by anesthetic agents appUcd par- 
ticularly to the cose of insects, or lorvse, in wheat. 

Experiments have been mode at Algiers on the moat extensive srale with 
tbosD objects, especially to ascerlaia their effects on cereals. It was ascer- 
tained that two grammes of ehlorofonn, or, a sulphurate of carbon per 
metrical quintal of wheat, was suiBcicnt to destroy, in five days' time, all the 
insects in wheat ; white with ft™ grammes of salphurol of carbon per metri- 
cal quintal, the dostmction lakes place in iwonty-four hours. The mass of 
grain operated on, so for from being a difficulty, ratlier simpliftes the opera- 
tion. ExperimOQla vrero made on 11,600 hectolitres of barley alonce ; one 
hundred pounds of the snlphorel of carbon was used, which required twenty 
minutes to introdnce into the moss. These operations may be mode success- 
fully even when the heap of grain is simply covered with a water-proof cloth, 
which is closed with clay near the ground on every aide. The grain operated ' 
on retains all its germinating properties. The fetid odor of the sulphuret of 
carbon is soon dissipated ; and after it has been exposed two or three days to 
the air, and moved occasionally with a sbovol, no traco of it remains. The 
groin so treated, when ground and made into bread, cannot be distingoished 
from gr^n which has not been exposed to the influence of antesthotic ngenia. 
Animals ate the barley, while it vroa still fetid, with such an appetite and avi- 
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IHFROTEMBST IH THE MANUFACTURE OF PEEFUMES. 

It has been found thac by treating wheat, or iu farina, with ether, some 
waxy or falty nmltera are dissolved, wliich are more or hiss colored, and 
olmon alwajs have a ati-ung odor ; this nromatie principle is very peraietent, 
and ma/ be reco^ized io iho futtj mntter after the lapse of eereral years, 
disappearing, however, whenever the fat becomes rantid. These fiicta have 
been made the foandation of a process devised by M. Millon, a French chem- 
ist, for the cxlraelion of the aromatic principle of flowers and of some plants 
pccnliar to Algeria. 

To avoid tlie alterations which flowers nndergo on drying, or diatilhition, 
M. Millon separates the aromatie part by dissolviog; it in a veiy volatils 
liquid which is afterwards expelled by diaCillatioD. With such a BoIreDt, tbo 
distillation is attended with no inconrenience, for it may be performed st a 
low temperature ; M. Millon finds that the perfume undergoes alteratioa 
whenever a tempcratare is applied above that of the surrounding aOnos- 
phero. In soma parts of Northern Africa, the thermometer roaches + 70 C. ; 
he then employs with success the volatile solvents, such aa snlphnret of car- 
bon, ether, chloroform, word-spirit, ihe point of ebullition in which is below 
(his temperature. He has even succeoilcd with alcohol, whose pointof ebol- 
litioa is above 70°. 

The solvents which sacceed best are ether and sulphntet of carbon. The 
flowers arc put into the apparatus, and the ether then poared on so as to cover 
it. In ten or fifteen minutes the liquid is ran off and a new quantity of ether 
introduced lo wash oat what ia left ; this remains as long as the flrst. Tho 
ether dissolves all the perfume and deposits it again on distillation iu ibe tbrm 
of variously colored residue, sometimes solid, sometimes oily or semi-flnid, 
yet becoming solid after some tiitke. This residue, when obtained in a thin 
layer, is fused by the soUr heat or an equivalent tempeintai«, and tetofteued 
frequently until it exhales uo longer the odor of Ihe solvent. 

The solvent, ether or sulphuret of caitnn, should have been previously 
purified with the greatest care. That derived from liio distillation may be 
used indefinitely, provided it is ibr die same flower and apparatus. Properly 
managed there is but very little loss of the solvent and the distillation is 
mpidly performed, much more rapidly and with a larger amount of leaves 
and flowers than by the ordinary method of distillation. But the gathering 
of the flowers should be done at the proper time of day for each flower. 
Thus the carnation gives off its perfume after an exposure of two or three 
hours to the sun. Roses, on the contrary, should be collected in the morn- 
ing as soon as well open ; the Jasmins before sunrise. 

In the distillation, as hitherto carried on, all the modifications of the flow- 
ers are mixed in one and the same essence, which corresponds to no one of 
them, the better portion portly correcting the rest Bat with the KBUon 
ptoceas, the slightest alteiatiou is apparent in the petfome, and iu otAa to 
28« 
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obt^ the freshness and delicacj of the Sowers, it is necessary to bare them 
fresh and sweet Tbe perfeotioa of the flowers determiaeB the peif^ction of 

At first Millon opamtcd by Bhutting out the contact of the sir. But now 
he favors ila presence, for he hoa found tliat the perfume, instend of dissipalr 
ing rapidly like tbe G^suni^cs. lias great fixedness. It ia only through con- 
tact with otiier principles of the plarit that it undergoes ulleralion. Once 
isolated, it is beyond their influcneo, and oxporientos no further change. 
Millon thus for several yeara has kept perfumes at the bottom of open tubes 
or capsules open to llie air without sensible alteration ; and according to 
him, tills fixedness or resistonee to atmospheric change is a fundamental 
characteristic of perfumes. 

It has not been possible yet to submit the perfumes to ctementorj analysis, 
the Sowers furnishing so little of it ; a kilogramme giving only a few miUi- 
grams of the aromatic principle. 

The rsEidae of the operation by ether or Eulphuret of carbon contains 
was and fatly and coloring matters, and it is very difficult to separate the 
aromatic principle from thorn. Alcohol answers best for this parpose. It 
does not dissolve the waxy part, while it removes completely the odor. 
operating with alcohol on a grain of the residue, the perfume is taken up 
with a little oil and the coloring matter, and the aromatic residue will have 
lost in the process only a few hundredths of its weight 

The perfume is almost indefinitely diffasible in the air, showing its pre- 
tence by its odor, without any sensible loss of weight Itis equally ditTusibls 
in distilled water, when some drops of an alcoholic solution are poured into 
it; bnt in ordinaiy water, the odor is dissipated, showing its easy altcrabilitj 
with reagents. 

The facility with which these perfumes dissolve in alcohol, fats and oils, 
shows the ways in which it may be industrially employed. The essential 
point is, that the small quantity of product afforded by the flower repreaentB 
exactly the amooQt of perfamc, and a gramme of residue proceeding jrom a 
kilogramme of flowers, aromatizes to the same degree fat, or oil, and under a 
Tolurao a thousand times less produces the same effects. The process, then, 
takes the volatilizable part of the flower, concentrates and preserves it, and 
pnta it up for transfer, without loss, to the perfumery shops, whero tbe final 
preparations are made. Moreover, the work of incorporating the perfume 
of tlie Howers with fats and oils, to-day so costly and so incomplete, will be 
replaced by a simple mixing or solution, which may be done at any conve- 
nient time, or place. It ia, for perfumery, a new art of extreme simplicity. 

OX THE SUGAK OF THE SORGHUM SACCtURATUM, OE CHINESE 
SUCAE-CANE. 

At a late meeting of fiie Boston Society of Natural History, Dr. A. A. 
Hayes read a paper upon the kind of sugar developed in the Sorghum sac- 
charatum, or Chinese Sugar-Cane, as follows : 

The introdaction of this interesting plant has led to many somewhat ex- 
travagant snggestiouB, in relation to its futnre bearing on the ogiicnltara and 
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K country, paiticnlarlj ia relation to its prodnce of engar. I 
bare therefore deemed it a eabjcct worthy of chemical obEurration and ex- 
periments, to dctcrminu its claims as a sngar producer; and have also 
chosen it to illustrnte a uniformity of vogetablo BOcretion, according with 
well-knoitn natural Ima. In order to give Ecicntiiic precision to tha remarks 
irhich follow, it is necessary that a brief definition of the term sngar, shonld 
Tie given. So rapidly has chemical science progressed of late, that this well- 
known ferm has now become a, genetic name for a close of bodies, indirida- 
ally piesenting ns with the most marked diversities of sensible characters 
and composition. We hare gngars which are sweet, others which 8je 
slightly Gweei, and some deatitate of sweetness; some are fermentable, 
others do not undergo thia change ; some are fluid, more are solid. 

In connecdon with the present subject, adopting cane eogar sa the noet 
important kind commercially, and as an article of (bod trora certido inherent 
qualities, if we examine into its sources, we find (hem abundant, boc not 
nnmeroos. So far as observation has extended,- its producdou by a plant ia 
definite ; a change of locality, even when accompanied by a moiled ebange 
in the habit of the plant, does not alter easentially the nature of the sugar it 
produces. Thus the cane of Louisiana rarely matates and ia an annual, 
while in the soil and climate of Cuba, it enjoys a life of thirty, or even sbcty 
yeara. The juice of our southern plant always contains more soluble alka- 
line and earthy salts than is found in the eaoe of Cuba, but its sugar is 
gecrcted as cane sugar. The juice of the sugar beet, of water-melons, and 
ft large number of tropical fruits, the sap of the mnple and date palm, afford 
cane sn''iir. In these juices and saps, when concentrated by desiccation irt 
die cells of the plants, il always appears in rognlnr, brilliant crystals, of a 
prismatic form, clear and colorless ; distinctly indicating a vital force in the 
plant, separating it from other proximate principles and leaving it in its as- 
signed place pure. 

The class of engais next in importance, inclades midGr the general term 
Glucose, a number of sngars having varied characters, which shonld be 
sepflratclj grouped. Among them are the sugars of fmils, seeds, and 
grasses ; those produced in the animal system, and the artificial sugars made 
from starch, grains, and sawdust. The varieties of glucose are both solid 
semi-fluid. When solid they present a^regates of snb-CFTStalline form, in 
which the organic tendency to rounded surfaces, is generally seen. The 
semifluid forms often manifest a disposition to become solid on exposure to 
air, and they then experience a molecular chnngB, which produces ciystats 
having new relations to polarized light and different physical and chemical 
characters. 

It ia unneceaaary to enter more minutely at thia time, into o description 
of each variety of glucose, for the indiviiluals of the class are easily distin- 
guished from each other, and most clearly and remarkably from cane sugar. 
The plants producing the natural glucose sngars, mature their cells as pei^ 
fectly as those producing cane sugar, and the secretion can be found as dis- 
tinctly isolated from other priniiples aa cane sugar is, even when the glucose 
il semifluid. Hence we are abhi to determine by microscopical obBerratiDiu, 
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■id«d hj diemkal tesU, th« presence and kind of Bogar in Iha timiu, or up 
of A plant, often without incnrring She riek of change of properties through 
the dienucal nieanj adopted for withdrawing the sugar. 

We have the authori^ of our sasociBle, Mi. Sprague, for the concloEion, 
that the Sorghum vut^re, or saccbarBtam, belongs to die tribe including 
grasses, and ive should therefore expert to find its saccharine matter the 
rariet^r (rf' glncose called sugar of graEaes or fruit sugar. Tbo uneuccessful 
aHcmpts mode to crystallize sugar from the jnico of the Sorgbum, produced 
ia di&brent climates of onr country last year, indicated that it contained no 
cone sQgar, or that the presence of some detrimental matter ia the ex- 
pressed juice, destroyed the ciystallizable characicr of cauo sugar, as can be 
artiScially done. My obserrations commenced after I had obtained several 
ipecimens of the Sorghum, and hare been continued on the semifluid 
sugar, likewise from diSbrent parts of the United Stales, with nnifoim 

When a recent shaving of the partially-dried pith of the matured stalks of 
the Sorghum is examined by tbe microscope, we observe the sugar cells 
filled with semiflnid sugar. After exposure to ^ it is often possible to dis- 
tingtiish some crystalline forms in the fluid sugar. These grains, after being 
washed, cease to present a clear crystalline character, and have the hard- 
ness and general appeaiance, of dry fruit atigar. By witlidrawing tbe sugar 
without the aid of water, il is possible to obtain it colorless and neutral, aa A 
temifluid glucose or fruit sugar, and no traces of crystals or crystalline forms 
can be seen. Tbe glucose thus obtained, freely exposed to air, soon under- 
goes tbe molecular change which is exhibited by sugar of- grapes, and wo 
thus obserre another character associating the whole product, with the sugar 
of grasses and fruits. Leaving the physical observations, and substituting 
the more exact processes of the labcontory, 1 found that the semifluid sugar 
of the Sorghum did not blacken in sulphuric acid, but was eensiiive to the 
tuition of alkalies, and reduced the alkaline solution of tartrate of copper, 
thus coufbrmiiig to the well-known characters of glucose. The most care- 
ful trials I could make, jailed in detecting cane sugar in any samples of the 
Sorghum stalkl, or in the samples of sugar, including one made by Colonel 
Peters in Georgia, prepared under the most caiefiil management. I must 
therefore conclude, lial the Sorghum cuhiivOed in thii country does not fecrcte 
coiie sugar or tme sugar ; its saixfiarLne ntatter bem^ pureli/ glut^use in a aenti- 

As a matter of science this result is mteresting, m Ahowing the integrity 
of character pertaining to ttie genus in whii.h this plant is botauically 
placed; the sweet grossed yielding fruit sugar, while the maizo produces 
cane sugar only. 

In its economical bearings wo im^ht « ish that the sorghum secreted cane ' 
sngor, for the values of cane sugar and glucose are very different. From 
the best authorities we leam that the power of imparting sweeluess iu cane 
sugar, is between two and one half and three limes as great as that of dry 
glucose, and the semifluid sugar of the Sorghum cont^ning water, nearly 
(bur pounds of this will be requited, to equal one pound of sugar in ordinary- 
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nse. As a rav material Tor th« prodnction of spirit, for which It seems well 
adapted, tlieglacose of llio Sorglmm may prove Talnable, and as an addition 
to a forage crop, the plant maj be fbund to possess a high agricultural im- 

Dr. John Bacon made a stalcmeat confinnatoiy of the results arrived at 
by Dr. Hajea. He was nnablo to obtain any crystals of cane sngar. 

A private note of Dr. Hayes, received by the editor since the communica- 
tion of the above paper, states that the glucose sugar of the lorghum, after ex- 
traction and standing sovercd months, laliee a crystalline form. The crys- 
tals formed resemble those of cane sugar, but the product itself remains a 
higher grade of dry fruit sngar. 

Dr. Hayes also states, that the sorghum, when grown in Algeria, undoubt- 
edly secretes cam >u<;ar — the climatic inflaencea l>eing altogei]ier diffeteut 
from those to which the plant is subjected in the United States. 

OS! A NEW APFUCATIOIT OF ALimiNA. 

All chemists Icnow the property wltich hydrated alumina possesses of 
luiiting with coloring matleis and forming true combinations commonly 
blown mider the name of tai:es. These compounds, although not yet 
studied, ought to liave^- constant composition, for wo linow certain salts of 
these coloring matters with other bases; for instance, carmine forms with 
the oxide of copper a definite substance, and alizarine forms with potash a 
definite sulefanee; and M. Mens, chemist lo the metallurgical establish- 
ment of Cmezot, seeing ttiis pi'opcrty and the power of hydrated alumina to 
decolorize liquids, thought whether its use might not be extended to some 
more branches of industry. 

He prepared the hydi^tcd alumina by decomposing a solutiou of alum 
with carbonate of soda, washing the precipitate in a filter. This alumioa 
was mixed with boiling soln^ons of coloring matters, the alumina atnaya 
being In excess, and a colored lake was oblaiDed, precipitated at the bottom 
of a colorless liquid. The experiments were first made upon solutions of 
litmus and upon carmine, and extended to moksses and colored syrups. 
The experiments were so successful that the author hopes, owing to the 
nmplicity of Iba operation, that it will be possibio to substitute it, or tbs 
salts of alamiua, in place of animal charcoal in decolorizing sugars. 

To decolorize the syrup of sugar, at present, the syrup is made to flow 
very slowly through tubes containing large quantities of animal charcoal, 
and the operation is more or less quick in proportion as the solution ia more 
or less concentrated ; whilst by means of alumina there is only one boiling 
requred, and on leaving the apparatus the sngar can crystallize out of it. 
A simple cloth filter stops the lakes formed by tho impurities of the syrup. 
The rovivifieation trf the alumina salt would bo trifling compared with 
that of animal charcoal. The results of the experiments were as follows : 

10 grains Utmne were ilsa 
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There would be a great Bdvantage in this process, owing lo the Eict that I 

it docs not introdace into the liquids operated upon tnj aCraogo mnttcr j 

capable of Hitering the product which it is desired lo obioin ; ia tmch, ilio I 

■inmiiu itmlf ia insolnbls and insipid ; moreover, the lake which it forms ' 
irith the coloring matters ix itself inioluble and insipid. 

OIIJ.ND'8 METHOD OP EBFDTOIO SUQAK. 

At the Dnblia meeting of the Britieh Association, Dr. Danbecj- gavb afl 
■ccount of a now method of refining Bugar, recently introiaced. into Eoglnnd 
bj Mr. Oxlanc!, and known by his name. 

It consists iathe adoption of the eaperphosphate of alamma in coiyuncdon 
with animal cbarfoBl, as a snbstitnte fbrtfao albumen nsually cmplojed for 
Ciat purpose. In both cases the object is to separate and canj down the 
Taiions impurities which color and adulterate the pure saccharine principle 
present in the syrup esprcBsed from the cane or other vegctabio which sup- 
plies il. Ab, however, bullocks' blood is tlio material ocually procured for 
the purposes of suppljing the albumen, a portion of oncoagtilatcd animal 
matter, together with certain salts, is left in the juice tn the oritinar}' procogg 
of refining, which Impairs its purity and promotes its fermsntation — thus 
occasioning a certain loss of saccharine matter to result. Notliing of the Liud 
happens when the Eaperphosphate is substituted, and EO much more perfect 
a purification of the focalcnl matters, ander such circumstances takes place^ 
that several varieties of native sngar, which, from being very highly charged 
with ffeculont matters, are rejected in the ordinary process of refining, ura 
leadilj purified by this method. The employment of Euperphos^^te of 
nlumina also gets rid of so much larger a proportion of the iinpuritiea present 
In the engar, that much less anunal charcoal is subsequently required fbr 
Meeting its complete defrccation than when bullocks' blood baa been le- 
BOrted to. The quantity of superphosphalo necessary fbr etTccling the ob- 
ject is, for ordinary Bugars, not less than twelve onnces to the ton; whereas, 
for the same quantity, as iniicli as from one lo four gallons of bullotks' 
blood is found to bo required. Dr. Daubcny anggesfed that this re-^ent 
might be advantageously resorted to, not only in the purification of sugar, i 

but also in other processes of the laboratory, when the removal of forei;,-n 
matters, intimately mixed with the solution of a dafinite component, becomes 
a neecssaiy prelimiuary in its further examination. 

C0L0KIH6 KATTEB FBOM THE SORCEO. 

Dr. Sieard, of Marseilles, li'tanee, discovered in the husk snrroandiog 
the seed of the sorgho plant two coloring matters combined together in it. 
One ia red and solnble in water, but vety solnble in alcohol and ether. 
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ma well ai in the alkalies, the other ia orange yellow, and Bolable in hot 
•fid cold water. Ho hoa found titese coloring mntCera in the haelu of erci; 
flpccicj of the soi^ho plant 

M. Ider, another French chemist, in a paper recentty presented to &» 
French Academy Etates, that he is sat^fiod that the coloring matCers dii- 
co'ered by M. Sicard, are to be found in the stalls, ae well as the hnaka, 
and con be obtained after all the sugary liquid has been expressed (ronk 
'lem. Tho red colorinj; matter which M. Itier gets from these sources ha 
me9 purpuroleine, and the yellow coloring matter he names zonlholeine. 

ON THE COMPOSITION OF WHEAT-FLOUE AND BREAD. 

The following is an abstract of a paper recently read liefore tho London 
Chemical Society, on tha composition of wbeat-flooi and bread, by Messrs. 
Iiawea and Gilbert ; 

The authors described the results of an cxlcndcd course of oxperimenU, 
In which the wheat was traced throoghont from the field to the bakery. 
The crops under eiaraination were grown each succeesiye year from 1845 
to 1854 inclusive. In 1846, which year yielded allogclher the most fully 
matured crops, the proportion of nitrogen was lowest, and in 1853, when 
the crops were altogether poorest, the proportion of nitrogen was highest. 
The characters of a highly matured crop are, low proportion of water, 
low proportion of ash, and low proporttoa of nitrogon. In reference to 
tho «Bbct of manuring, it appeared that in crops manured with both ni- 
trogeniied and mineral milkers, there was the best produce imd the great- 
est reduction in the proportion of nitrogen. Tho character of the ash of 
wheat, though subject to considerable variations in poor crops, was fonnd 
in well-matured produce to hare great fiiity of composition. The character 
of the ash, moreover, was ycry independent of tho nattire of the manure, 
but it was observed that the proportion of lima increased with the high raa- 
tnration of tho crop. In referenca to the produoei of the mill, the bran was 
found to yield ten times as mnch ash, and one and a half times as much 
nitro-^en as did the household flour. Noth withstanding the higher par cen- 
tago of nitrogen, and the large actual amounts of the mineral constituents 
of the grain contained in the branny portions, the writers of tho paper were 
of opinion that such were the efficta of the branny particloa in iocroasing 
tlio peristaltic movements of tha bowels, and thus clearing the alimentary 
canil more rapidly of its contents, that it was questionable whother in the 
generality of cases, more nntrirocnt would not bo lost to the system by tha 
admission into the food of the imperfcctly divided branny particloa, than 
would bo gained by the introdnclion into the hody in connection with these 
irritating or cathartic particles, of a larger amount of supposed nutritiom 
mutters. 

The authors estimated the araoimt of water in bread at from thirty-six to 
Ibirty-eight per cent., and considered that 100 poonds of flour yieldod on 
Ae averse 133 pounds of bread. Their experiments showed that the loss 
of dl7 natter ia fetmentUiaB is extremely small, certainly lasa than ana 
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per cent. It is veil known that milters nnd bakers eoiuidcr the excellence 
of llonr lo be in propoition to the amoant of starch. Conttoiy to tha opinion 
of Licbig, and of most chemical pliysiologists, the authors nnuntoiocd that 
the bnkera' standard ia the correct one ; or at any rate that the least niiro- 
genized bread contains on ample safGcicncy of nivo^Q, and that the great 
demand for food is for its rcspimtoiy or carboniferoas constituents. From 
a iaagu onmbcr of analysoa of flour, in which the gluten was separated 
mechanically, it appeared that, both in Europe and America, in pi-ocecd- 
ing from the north to the south, the proportion of gluten gradually incnuiGod, 
and, conccquentlv, according to tlie authors' criterion of high mnluration, 
the most matured crops were grown in the coldest latitudes. 

LACTIC ACID lU VEGETABLES. 
Fri^esEor Wittetein, a German INatoralist, has annoanccd the discofery 
of Lactic Acid, heretofore considered of cicluaive animal origin, in vegeta- 
bles, especially in the peduncles of Eokjium dulcsjn ara, aod in the Lqnid 
which dropped from freshly cut rino branches. It wonld seem the further 
researches are carried, the fewer distinctions rcmaiii between vegetable and 
animal substances. — Joarnal (^Medicine. 

OEiciN OF uhea. in the ANISIAL ECONOKY. 
Dumas has anitonnced with much enthnsinsm the confirmation of his 
TiewB already old respecting the origin of area in the animal economy, 
namely, that the urea, proceeds from the albumuioid substances destroyed 
in the blood by on oxydatlng procesa. This is now established by M. Bo. 
champ. Professor at the School of Pharmacy of Strasbourg, who has suc- 
ceeded in changing albnmine Rbrino ai^d glntcn into nrca by a slow com- 
bination proceeded by means of a aolution of permanganate of potash at 
the temperature of about cighfj dogrocs C. The following is the pro- 

Ten grams of aluminum are dissolved in 300 grams of water ; and to 
this by degrees seventy-five grams of permanganate of potash are added. 
The reduction, which is at Srst very active, soon ceases. It is then healed 
to forty degrees C. in a, water bnlh, and from time to time eaturalcd with 
sulphuric acid, yet so a^ lo leave it still a little alkaliae. When tlie discol- 
oration is completed, it is tillered, and exactly saturated with dilute sul- 
phuric acid. Tha solntion, now porfoclly limpid, is evaporated in a wnicr 
bath ; and when reduced to a small volume, an excess of conecntralcit 
alcohol is added ; it deposits some sulphate of potash and sulphate of am- 
monia. The alcoholic solution is evaporated in lis turn to iJie consi:>l- 
ence of honey and treated widi hot absolute alcohol, which dissolves the 

Whilst M. Bechamp wos bringing oat this transformation, a physiologist, 
M. Picard, made, also at Strasbourg, Eome observations bearing oa the sub- 
ject, having reference to the presence of urea in the blood and its diffusion 
through the system. 

B is known that according to Mtl. Bumai and Pr^voit, urea shows 
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ItKlf in tha blood of animals after the removal of the kidne^r^, and that 
they conelndo fram the &ct that the kidneys remova tiie urea, whQe not 
producing it- 
It, Picsrd has completed the dotnonatnition. Ha has eompared, as re- 
gards the presence of urea, the arterlnl and yenooa blood by precipitating 
the uroa with nitrate of mercury. The renal artery of a dog afibrded 0*0365 
per cent of area, and ihe renal vein only 0-0186 per cent. In alodjing the 
question with reference to man, ha haa observed that the arterial blood 
whidi passes into the kidneys leaves there abont twenty-eight grams of urea ; 
while the qnantitj- of urea in the urine of the subjects submitted to experi- 
ment, varied between twenty-seven aad twonly-eight grams for the twenty- 
foor hours. This proves that the kidneys remove but do not make urea, aa 
announced thirty4ve years since by Fr^vost and Dumas- 

OK UREA Aa A DIRECT SOURCE OF NtTROGEN IN VEGETATION. 

At the Dnblin meeting of the Brilish AaaodalioTi, Professor Cameron 
showed that nitrogen was as available as food for plants, when a constituent 
ftir urea, as in its ammoniacal combination ; or, in other worda, that urea, 
withont being converted into ommonia, may bo taken up into the organisms 
of plants, and there supply the neccasary quantity of nitrogen- He des- 
cribed the experiments which led him. to this conclusion, which were very 
elaborate, and were made on barley plants, in circumscribed spaces, and 
where the ur was, in consequence of being treated with dilute sulphuric 
add, rendered &ee of ammonia, the barley having been sown in a soil 
which was constituted of felspar, and an artilicial manure, containing snb- 
atances derived from the ashes of the barley plant. To som^ of the earthen 
TCssels in which the barley was planted nrea was supplied, and to others 
sulphate or ammonia, and some were left without any nitrogeneona matter 
whatever. In the two former inatonces the reenlts were equal — they both 
arrived atmatnrity aimnltanconsty — and the ears were equally developed. 
The instances in which Ao nitrogenous substance was used merely germin- 
ated, small stems appeared, but no ears were produced. Tbe deductions 
from the foregoing were thus enumerated by Dr. Cameron, — 1 . That 
the perfect development of barley can take piace, under certain conditions, 
in soil and air free of ammonia and its compounda. S- Tliat nrea in 
solution is capable of being taken into the organism of planl^. S. That 
area need not be converted into ammonia before its nitro^n becomes avail- 
able to promote the process to serve the purposes of v^elation. 4. That 
the fertilizing effects of nrea are little, if at all, inferior to those of am- 
moiuacal salts. 5. That there exists no necessity for allowing drainings or 
other fertilizing substances containing nn;a to ferment, Ifui on the contrary, 
greater ben^ts most be derived from their ^plication in a fresh or uuiijr- 
mented state. 

rnNcnoN of salt ik agricoltdre. 

Mr. A. B. N<wtiicola has communicated to the London Philosopliical 
Mogasins, a paper of experimerUB andertaken to asoertain the raHimaU of 
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the action of salt in increasing the fertility of certain lunda. We have not 
space for details, but quote Mr. Northrolc's conclusions : — " The results, 
then, nt which wo must arrive arc, IliQt a;p-i cultural salt ia a moat energetic 
absorbent of ammonia, botli in virtue of ifs diloiido of sodium and of its 
eoluble lime-snlt, ond that the proportion of the latter ospetiaiiy moat power- 
fully affeets its action ; but that at the aamo time ila agency doos not Bcem to 
bo altogether a permanent one ; it ivill collect the ammonia, but it is ques- 
lionable whctber it can retain it for any graal length of time, becauee ia the 
very decompositions which happen in order lo render the ammonia more 
blablo, salts are formed which have a direct tendency to liberate ammonia 
from iu mora fixed combinations. It may, however, retain it quite long 
enough for agricultural purposes ; if the young plants ore there read; to re- 
ceive it, its state of gradual liberation may be for them the most advanta- 
geous possible; and to this conclusion all experiments on the large scale 
appear most obviously lo tend. It ia described od an excellent check to the 
too forcing power of gnnno ; and from M. Barral's ciperiment we see that it 
either prevents tlio too rapid eremacituGis of tlio latter, or stores up the am- 
monia OS it is formed. As a manure for growing crops, all expciience and 
all tbcorclicnl conaidcrationa therefore show it to bo most valuable; bat 
when employed to mi:i with manure heaps which have to stand for ronsider- 
ablo periods of time, theory would pronounce, as practice has in many cases 
done, that its power of retaining ammonia under those ciccamstonces is at 
tlie host dou'jiful." 

NOTES OS ALUM IS BREAD AKD ITS DETECTION. 

At a recent meeting of the London Chemical Society, a paper was read 
by Mr, Hadow, npon (lie above subject. 

After detailing two proeeases which have been put forward for the examin- 
ation of bread for nlnm, Mr. Hadow staled that, wishing to lest these pro- 
COSECS, he liad a loaf prepared by a baker, into the dough of wiiich had been 
put tbe large quantity of eighty grains to the quartern loaC After baking, 
the loaf was broken into pieces, and macerated with successive qnsntities of 
water, and the whole afterwords liltercd ; a clear liquid was obtained, a por- 
tion of which was tested Willi chloride of b.irium and with ammonia, and a 
precipitate obtained in each case. The remainder of the liquid was evapo- 
ra:cd to dtyness, and the residue, ignited to bom off any organic matter, 
was dissolved entirety by water and dQnto nitric acid. I'ure potash added 
to liiis solution gave a dense precipitate, insolnble in an excess of tiie pot- 
ash. The filtered liqnid irom tliis precipitate, after the addition of chloride 
of ammonium in excess, remained perfectly clear, showing the total absence 

The bread, after maceration, wa« incinerated, and the ash dissolved in 
dilute nitric acid, and the eolation treated with pure potash in excess, a pre- 
cipilala was left, which was removed on a filter, end the filtered liquid 
on oddidon of chloride of ammonium p;Bre a large precipitate of alumina. 

From these results it wilt bo seen tliat macerating the bread in water does 
not dissolve out any alnm ftoM it, and that from any experiments made in 
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ihia way for the detoi^tioa of adulteration with alum, (he resatta must be 
quite EtUacioua- Many axperiments bavo been m^ido in this way, QLtmel;, 
by the macerating process, and some persona who have done so have giyen 
testimony that they have (bund aiuni in the bread ; lint it must be clear that 
tliey were satisfied vfitli simply testing the watery liijuiil fram the broad by 
the chloride of b»rium and the ammonia, and concluded that the precipiiaios 
they ohtained were fiorn the slnphuric atid and alumina of the nlum. B_v 
experiment it was asecrtiuned that a much larger amount of alum might 
have been added to the bread than was done in this case, and the same con- 
clusions arrived at. 

These resnlls prove that the alnm is decomposed in the baking of the 
bread ; the alumina of the alum combinini; with the phosphoric acid of tlie 
phosphates already in the flour, forms phosphate of alumina, a salt perfectly 
insolnlita in water. 

Objection waa made to Ibe other process, which was to incinerate the 
bread and dissolve tbe ash in dilate nitric acid, and test for the alumina in 
the solnfion, on account of the very long time before the organic pari of the 
bread is burnt away; and it was propo^d to simply char the bread, and 
afterwards to deflagrate the coaly moss with nitre, and then to add water 
only ; tliB carbonate of potash formed bj the deflagratiou of the nilrc, dis- 
solves up, and along with it nearly all the alumina, alumina being very con- 
siderably soluble in a carbonate of potash solution, and from which chloride 
of ammonium in excess will precipitate it. 

Another process for detecting when alum has been used in tlie baking of 
bread, founded upon the mordanting properties of the sails of alumina, was 
given, and it was said to be accurate, and if so it is ea^y ; it is simply to im. 
mccHe for a few hours a piece of the suspected bread in a fireih and dilute 
decoction of logwood, made with ordinary pomp water ; pure bread is said to 
be superficially stained by ibo pate orange-red color of the decoction, whilst 
alumed bread is dyed a purple color, and to some depth. 

It was stated it was difficult to judge of the quantity of the alnmina 
limply hy the eye, since its appearance variei much with the mode of its 

ON THE CHEMICAL PEOFERTIES OF TUE POTATO. 

At the lost meeting of the British Association Mr. J. \V, Rogers pre- 
sented a paper "on the chemical properties of ^o potato, and its nsea as a 
general article of commerce if properly manipulated," the object of which 
was to show that tho matter of the potato was in realilj' equal in nutritive 
value to the dry matter of wheat, wiiilst tho quantum of food produced from 
a given quantity of land waa nearly four times that produced fram wheat. 
Ho exhibited some interesting specimens of the praduclion of tlie potato in 
meal. Sour, etc., and gave the following results of analysis : — 



of tbe potato per owt. 



Starch. Gluten. Oil. 

lb. lb. lb. 
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« the quanlum oC fuod foiin an 

gtanh. Glntea. Oil. 

D17 matter oT potato a,lS7 Ibe. BO* Iba. 45 Iba. 

Drr matter of vtwit. 82S 13£ 45 

Thnj the total DDtrimeDt from an acre of laad U — 

Fromtbe potato WTfllbs. 

" " wheat, per oeot 10-6BH«, 

The preparations of meal and flour, prepared from the potato, and ex- 
hibited ly Hr. Rogerd, appeared to be almost alike in appcannce to wheaten 
floor oud meal, and excited mncb interest. 

AKIIFICIAL MILK. 

For aome time ft liquid has been prepared which ii said to hare to br the 
qnalitioB of milk that it ia called artificiid milk or " lait-Tiandc." It u pr». 
pared aa folknvs. Into a Papio'a dealer three kilogiams of fresh poanded 
bones ate pot and one kilogram of meat, with five or six times aa much of 
water. The top ia henneticallf doaed ; double atdea Bairound it, and in the 
caritj betve«i, a corrent of steam circulates which raises the temperature 
of the digester np to 140 deg. Fah. At the end of fortjminstee afterieach- 
ing this temperature, a, slop-cork with a smiUt orifice is opened which lets oat 
a TftpoF baring the odor of broth ; but some seconds after, there issaes a 
white liquid which is nothing but the artificial milk. After this milk has 
paased ont, the digrater contains only the meat, &e boiled bones, and a soup 
of inferior qualiCj. The artificial milk lesombles milk in color, consistence, 
odor, and even taste. But in composition it is difihrent ; (iir it is onlj an 
emokion prodaced bj the &t mixed with the water b; means of the gelatine. 
Although the name ftrttlicial milk is not proper, it has some nutiitioiis quali- 
ties, and lor this reason it is now under trial at the hoapitals of Paris. 

USE OF AESENIC IN STEEFINQ GBAUT FOE SEED. 

cntod to the Annalea do Chimia some experi- 
I BtiiEping gn^ for seed. This process has two 
Dbjccls, the one to prolect the harveBt from disoaso, the othor to prevent the 
seed from being devoured by vermin. The substances generally used are 
salt, glauber Ball, lime and Bulphate of copper. But althonj,-h these may 
hinder the development of cryptogomic sporulcs, they have little effect in 
preventing the seed from being eaten. The greatest part of the aubstauca 
used remaina m the liu^k, which the animal rejects. 

The most cflectuel means is the employment of arsenic i this not only pre- 
serves the seed from decay, bat if eaten by the vermin, it destroys them, 
being so Btrongly poisonous. By using arsenic in ft soluble form, auch as the 
arsenite of soda, it may be added to the graia in perfectly definite propor- 
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Bous.iingimlc'B procass is astbllowa: — A Bolation of arsenilo of soda is 
prepared, which contnJns fiftj-seTen grammes of arscnioua acid in llio litra. 
Of this arsenical solution, three nnd n half litres are taken and added to 
twelve and a half litres of water. A heetolitro of com is placed in a laq;o 
tnb, and these sixteen liti'CS of raiituro aro added, the corn being continually 
stirred. In abont an hoar tho whole of tho liquid is absorbed, and tho grain 
ia tiien dried. It is, of course, necessary to cxerciao oxtremo care in asing 
tho arsenical solntion, and it is well to color it strongly by tho addition of 
sulphate of iron andpnissiate of potasli, so Shat its preseace would be readily 
betrayed. 

This sleeping is not an nnprafitable affair, for it first effuctaally presan-es 
the harreat, and, secondly, by killing the vermin which might devour it, cou- 
vcrta them into oacfiil manure. 

ON SOME rKIHCIPLES COHCEKHED IN DTEDTG. 

M. Kahlmaatt having romarked that when eggs were dyed, some of them 
took colors better than others, and that this fixation of tho color took placo 
without any mordant, was led to suppose that, in those cases, tho fixation 
was not duo to the calcareous salt, of which tho egg-shell is formed, but to 
the ozotised coating upon its surface. This supposition was verified by ex- 
periment. As the coating of the e^-shell is very analogous to albumen, 
this latter sabstunee, coagulated by heat, was tried separately in baths of 
Brazil wood, etc., and its absorbing power thus shown. M. Knhlmann then 
tried the nse of this sabsianee, for tho purpose of increasing ^e absorbing 
power of dififerent tissues ; ha obt^ned very favorable results with cotton, 
less distinct with silk, scarcely perceptible with wool ; these trials were made 
with Braiil wood, madder, and campeachy wood. After albumen, ho tried 
with ^0 Game success milk and caseum, which may be eoagulutcd on tho 
surface of tho tisanes by means of an acid. Milk, especially alone or in 
connection with mordants, gave tho coltOQ very full colors. Ho experi- 
mented also upon gelatine coagulated by tannin, and obtained results^ 
althougih feeble, without mordants. Ho also showed that albumen may 
serve OS a medium for precipitating upon staS's, metallic oxides, wilh which 
it forms insoluble compounds ; in dyeing, Etofls impregnated with these 
compounds, absorb colors with more ease than if they had been prepared 
with albumen, or with the samo metallic salts alone. Analogooa results 
were obtained with tonnin-ge latino. — L'liutttut., 25th Nov. 

ON THE PRESENCE OF rLUOItrNE IN THE BLOOD. 
M. Hiekles, in a eommunicotion to Sillimnn's Journal, states that having 
estalilished the much-contested qnestion of the existence of fluorine in tho 
bones, "I next looked for it in the blood — the only means by which it could 
penetrate into the osseons tissues. I have found there notable proportions, 
not only in human blood, but also in that of several Mammalia, (as the 
■heep, ox, dog,) and several birds (the tuikey, dnck, (foose, hen)." 
29« 
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Eesulla so concordant, seem lo gire (o fluorinB an importanco whioli it 
haa not yet had in medicine and physiology. They set aside the opinion of 
BcrieliaB that the presence of flaorine in the booes i» purely accidental and 
not in any case a necessary ingredient. If wo wish other proof of the neecs- 
sity of reconsidering [he conelusioa of this illustrious cbcmist, wo hare them, 
in the following facts : that flourinc exists in the bile, in the albumen of the 
egg, in gelatine, in urine, in sahra, in Iiair ; in a word, the animal organizsr 
don is penetrated by Huorine and it may bo expected to be found in all the 
liqaids which impregnate it. 

In view of those facts, which I have verified with exactness and all po*- 
sibto care, it is evident that fluorine plays in the blood and other liqntds of 
the BjBtBm a physiological part. Its absence or ifa diniinnnition must consti- 
tnie of itself a stale of disease, a species of chlorose from the absence of 
fluorine, analogous to the chlorose from the absence of iron. This disease 
may be detected no doubt by a chemical examination of tlie urine or saliva, 
and may be met by a ilnorid preparation. Thus far, my own experiments 
have been made only on normal urino, from an adult in peiftct health or 
from heaJthy children. 

EXPEEIMENTS ON DIGESTION. 

An opportunity has been recently aflbrded to Dr. F. S. Smith, Professor 
of the Institutes of Medicine in the medical department of Pennsylvania 
College, of examining and re-experimenting upon St. Martin, the Canadian, 
with a Estulons orifice in his stomach. This opening, which wai occasioned 
by a gnn-shot wound at an early period of his life, lias never healed, although 
the surrounding wound cicatrized readily. Tlio original experiments and 
observations made on digestion, bj the late Dr. Beaumont, by the aid of 
this man, are familiar lo every physiologist. The experiments undertaken 
by Dr. Smith, were made with a view of settling several nndetermined quea. 
tions relating to the pliysiolt^cai aeljon of the stomach, particularly that of 
the natnro of the acid contained in the gastric juice. It must be premised 
that the analyses wera made upon the fluids obtained &onl the stomach 
white digestion was in progress. 

In every instance, and with all the kinds of food employed, the reaction 
of the fluid of digestion was distinctly acid to litmus pi^r, while that of the 
empty stomach, (as shown by the introduction of test papers through tho 
fislnlons oriflee), and of the fluid obtained by mechanical irritation, was aa 
distinctly ncuira!. Tho temperature of the stomach, wliilo digestion was in 
progress, was about lOO" to 101° Fahr. When empty, about 98° to 99° Fnhr. 

The general conclusions arrived at, by Dr. Smith, from a great number of 
experiments, are as follows : 

Ist That the secretions of the stomach, when digesting, are invariably 

ad. That tho acid reaction was not due to the presence of pbosphoiio 

Sd. That if hydMchkuic acid was pretent, it wu in very sinall qtuo^ 

tities. 
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t&. That tlia ruajn ugeitt in produnng the choiacterutic reaction was 

iodic add. 

Important obsi^rrations vera also maite bj Dr. Smith upon tho infloence 
of tho gasnic juico tipon tlio various alimentary principles. Thoso obscrva- 
tio;is, whicli do not admit of soSdent (ibri(l;pncnt for republicaCion in these 
pases, may ho found in a memoir recently issued by Dr. S. on this subjoct. 

ON THE USE OF I'UEF. CAKBON AS A MEDICINE. 
At t!io Dublin meeting- of tho Britisli Association much interest was cz- 
ci^cl in a tlicory broizglit forward by Mr. Jasper Rogers, in fiivor of the uso, 
medicinally, of n pure carbon, which possesses the power of absorbing many 
volumes of gases irhich act injuriously upon the human system. Ho exhibiiod 
Boveral preparations prepared for this purpose from carbonized peat, and 
testimonials of their value irom eminent medical authorities. 

EXCBETORY PEODUCTS OF LONDON. 
Taking the adult population of Londoa at 2,000,000, and assuming that 
all the solids seoroted by their kidneja are carried into the Thames, tho river 
mnst hold in solution, or have Bnspendcd in its wafers, a mean daily supply 
of one hundr.^d and eighty-ono tons of solid urinary products. Tho quantity, 
however, varios with tho weather ; for, according to the above results, the 
Thames will contain tea tons mom on days when the readings of the barom- 
eter nnd thermometer aro decreasing than when they are incraaaing ; a daily 
mean of three tons moro when tho humidity of t!ie air is decreasing (luui 
when it is increasing ; seven tons more on oiono dap than when there is no 
MOQO ; about ten tona more with aonth than with north winds, and a daily 
mean of seventy-five tons more during calm and gentle variable breezes than 
when there is a current of air. Let agriculturists bear in mind, that from 
tba action of tho kidneys alono of a London papulation, G6,01 G tons of British 
guano are annually swept into the Thames. — Dr. MoffaH, in Medical Times 
and Gazette. 

1 IS DEW. 



M. Bonssingault has communicated to the Academy of Sciences of Paris, 
some intereatiDg dcterminalions as to tho quantity of ammonia contained in 
dew. TIio dew collected on sis different nights between the middle of 
August and tho end of Septcmlicr, at Liebfraneniierg, contained on an avcr- 
a3;o4'92 milligrammes per litre (aboutO-3 grain per gall.) This shows the 
nntrilivo effects of heavy dews. M. B. also showed how this ammonia was 
absorbed by porons substances. The following Bubstanees palveriied and 
exposed to tho air for two or three days, absorbed tho amounts of tho gas 



Bepeating his Gxperiments in Paris, obtaining the dew artificially hy con- 
dWM' P g tlte maiatnre of the air upon > cold cylinder of mebU, he obtained 
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10-8 mm. per litw (or 0-66 gr. per gall.) of ammonia, and tcacea of nitric 
acid. Tbi* experiment shows AaC the atmosphere of oar dtiea is more 
Wongly diarged wiUi ammonia, than that of the connty. 

A correspondent of (he Medical Times and Gnicttc eaj's : — This salt, in 
tho proportion of ahout four grains to on ounce of water, constitutes ft eoIu- 
tion quite equal lo alcohol in its antiseptiepowers.und which costs only about 
tiTopcaco a gallon. It will deprive a gpceimcn nlivad}' partially decomposed, 
of all odor, ond preserve it for any length of time. As, instead of hanioning, 
it a little Eoftens tissnos immoiscd in it, it has a great advantage over botli 
alcohol and Goadby's solution, for all objects which ore intended to be re- 
examined, ospcottlly if the microscope is to be used. Preparations long kept 
in it become of a light olive green color externally, but retain most peifcclly 
their uatDrat appearance at a little depth from the snrface. Tho change of 
color in the ea«o of red structures, such as mnsde, may be pravented by the 
addition of a little nitrate of potash. In the some way, if it is desit«d, tho 
softening may be prevented by the nsc of alum. Dnloss in combination with 
bolh the two last-named ingredients, it is scarcely adapted for a permanent 
solntion. The great advantage over all olhera, is^in respect to specimens 
intended lo be kept for limited periods, either for private dissection or for 
exhibition. These intended for tlie microscope are far less spoiled by it than 
by any other which I am acqaainted with. The only odor which it g^ves to 
specimens is a very peculiar one, resembling that of now kid gloves. Tho 
cheapness and efficiency of this salt Tvill, I ilUnk, mate it qoito a boon to 
pathologists. 

WATEE8 OF AETESIAS TTELLS. 
On esamining the waters of tho Artesian well of Crenelle, with reference 
to the gases present, M. Pcligot has ascertained that they contain not tjio 
least trace of^r. Subterranean waters ought therefore to bo araUd before 
being used as an aliment, and accordingly they ore about to construct at 
Groncile a species of tower, from tiie top of which the water will descend in 
innaroorable threads, so as to prosont as much suriaco as possibhs to tho air. 

HESEAECHES ON THE rHODUCTION OF OZONE. 
M. do Lnca, in a communication to the French Academy, states, that, 
having found that by passing humid oioniicd air over potassiura and pure 
polaasa, he obtained nitrate of potassa, which could be separated from the 
alkaline solutioas by means of crystallization; he desked to ascertain 
wbellier the oxygen disengaged from the IcnvcB of plants by (ho action of 
solar light, or the air which surrounds plants dnringTOgetation, presented the 
characters ofoione. As tho result of his researches, M. Luca says, that ho 
hai not oblaintd results which agree in many trials and experiments made 
With leaves, whether detached or not detached from Mveral plant), or with 
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entire plants, or in die neigltborhood of extensive vegetation. Generall; 
the litmua paper haa become discolored, but starched or ioduieited paper 
only takes a blue color Qiider certain circumstances. Thas, vhii many of 
tlie cnctus family, the starclied todoretted paper docs not become colored ; 
it is sometimes colotisd by tbc ectioa of light in the presence of the gieen 
leaves of herbEiccoDS plants, more rarely with the leaves of rose-trees, fre- 
quently in contact with oc in the neighborhood of moss, very rarely in on 
inhabited locality. 

Not being able to draw any certain conclusions fi-oiQ these results, and as 
the ozonomical paper is a very unfoitlifnl re-agent, and liable to become 
colored under the most various conditions, U. Lnca tried some comparative 
cxpcrimcnta npon the sir snrrounding a great many plants kept in a hot 
house, and the hoe atmospheric air in a locality far removed from vegeta- 
tion. For this purpose he arranged an apparatus iu the hot-house of the 
Botanic Garden at the Luxembourg. An aspirotor caused the air to pasa 
slowly during the day, first iala two gloss tubes full of corded cotton, 
then into sulphuric add, then over potogsium, and finall; into dilute 
solutions of pore potassa. The examination of the acid and alkaline 
solatLons after six months from April 1856, gave the following results : — 
The Eulpburie acid contained ammonia, in considerable quantity ; in 
the alkaJiius solutions, to the number of three were foimd ; in the first, (he 
leoctions of nitric acid, and some small crystals of the nitrate, and in the 
other two, the reactions of nitrates, but no crystals. 

A similar apparatus, arranged at the same time in the court of the labora- 
tory of France, a place ent off from vegetation, gave the following; results : 
Ammonia was found as before in the sulphuric acid of the apparatus, wliich 
nndjiabtedly proceeded from the atmosphere ; but it was impossible to find 
the least trace of nitric acid in the alkaliue solutions. 

Those facta sliow that the alkaline solutions do not prodaco nitrites dur- 
ing the day with a current of air containing ammonia, when this cuirent is 
&r away frem vegetation, and that, on the contrary, the air of a hot-hoose, 
in which are a great many plants of all kinds, produces nitrates with alka- 
line solutions, even after passing through sulphuric acid, and thns deprived 
of ammonia. Is this because plants act like porooa bodies on the elements 
of nitric acid contained in the atmosphere ? Direct experiments made far 
fi-om vegetation with porous bodies of mineral origin preve the contrary, for 
they do not produce nitrates. 

The experiments of Messrs. Andrews confirm the opinion that oione, Bw 
from being a per-oxido of hydrogen, is only modified oxygen, capable of 
being estimated with the utmost precision. On the other hand, the phe- 
nomena of oxidation which ozone produces are not rare, and we knoiy 
how to take advantage for chemical analysis, of oxonized essence of 
turpentine, of tlie ozone produced daring tlio comboslton of ether in contact 
with plattnnm, etc. We know, likewise, that urea is formed In the animtd 
economy ; and M. B^cbamp has proved that this body may be produeed 
Artificially by the oxidation of albnminoid substancea, by means of hypeiy 
manganate of potash. 
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It ia not impn^able that die oxjgen of the air Introduisd into die ecooom;' 
by tho pbcnomcna of reapinition Btid retuned condensed or modified bj the 
globales of the blood, in tlie pi-esence of an alkaline matter, is foaad in it, at 
least in part, in the state of ozone, like oxygen dissolved in oasenro of lur- 
pcntiiio, and consequently in B. Etate to produce the Enme phenomena of 
ojiidalion. The«a views are supported by some cxperimcnla mndo with per- 
roanganate of potash, the oxygen of wliiili being disengnged by Balphuric 
acid, presents the properties of ozone, even at a low tempcrMurc, atid the 
btter investigBtions of Schonbein FelaCive Co the property presonlcd by the 
jolce of certain champignons to CransfonD oxygen into ozone. 

" If wo now wish to eiamino these facts bo as to explain the resnlts which 
I have obtained," says M. Luca, "we should be tempted to imagine that 
the oxygea which is disengaged from the leaves of plants by the action of 
light contains ozone, or diit the air which surronnds plants is partially ozon- 
ized, and that tbia ozone, although in smatE quantity, produces the oxida- 
tion of the nitrogen of the air to form nitric acid in the same way that ozone 
artificially prepared, produces nitrates with the alkalies. The question of the 
absorption of nitrogen by plants would consequently be reduced lo a pure 
and simple absorption of a nltiogeDous compound, sacb s^ nitrate or carbon- 
ate of ammonia, this carbonate being formed in the atmosphere, and the 
nitrate being produced nnder the influence of vcgcmtion. Bnt the abore 
factsare not snficiently numerous to render them indisputable facta. Thoy 
require repetition ander different conditions, niid longer and unremitted study. 
— Comples Jiaidus. 

Actiim of the Oxides of Nitrogen upon Iodide of Polaisium and Slareh. — 
M. B^champ states that, 

1. The ozonometric paper is not rendered bine by pare dilute nitric ai^ 
but that it is colored by add containing dIItoub acid. 

2. miric acid and hydriodic acid do not react in cold solution. 
S. Iodide of potassium reduces nitrous add to nitrin o^ide 

4. Carbonic acid doss not displace nitrous add from nitrate of potash. 

5. Nitrous oxide and niitic oxide do not libecate iodine from iodide of 
potassium. 

(Xiservalions on (hone in Canada. — At the Montre:tl meeting of the 
American Association, Mr, Chos. Smallwood presented the result of nearly 
six thousand ozone observations, including a series taken duiiag 18S4, the 
cholera year. These observations wore made at his residence, at St Mar- 
tins, in Canada. This place is situated one hundred and eighteen feet above 
the level of the sea, about nine miles due west of Montreal, and about the 
centje of the island of Jesns, which is surrounded by the two branches of 
the Ottawa. 

The method of observing ozone, was by the ozonometer, consisting of 
slips of paper wetted with a solution of starch, imd iodide of potassiu:n, in 
the proportion of ono drachm of starch to one ounce of water, with ten 
grains of iodide of potassium. This must be kept dry and free from light 
till warned, when it was to b« exposed lo the light, but excluded from the 
■an's rays. The atnoont of ozone in the atmospheie was oslitiiated in 
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tonthi; the extreme blao with which the paper waa tinged vhen the ozone 
was ptentifiii, being called ten, diminishing- (o zero, ns tho shildo hecamo less 
itrong. The presence of nitric acid would also mark this last paper. It 
had been said that slips of this paper exposed at a, high aUitodo had exhibited 
a deeper ihada than those exposed simnltaneouslj- at a lower one. His ob- 
servationa did not corroborate this idea, though ho had exposed elips at a 
height of eighty f^t, and othersataheightof oiiljroarfeet,from the ground. 
He suggested, for the sake of rniifartnity and comparison, that five feet 
Ehould be tho standard altilude in future observations, Tho presence of 
oiouB was usually accompanied by a low rending of the barometer, which 
coutinnes during the continuance of the presence of the osone ; and wa4 
usually also accompanied by rain or snow. He had traced ozone in the al- 
mosphoie with tho thermometer at S0° below, and 80° above, zero ; hut la 
general itwasinlaiscquantitiesinchcair during falls of rain andsnow. The 
cyclometer was a snre indication of ozone, and a moist atmosphere seemed 
necessary for its generation. Ho was, from this circnmslance, led to compare 
the presence of ozone with tho precipitation of rain or sdow, and he had theso 
icsolts. During the last seven years there were 918 days with rain or snow, 
and BIS days when ozone was indicated. In 1850 there were 150 days with 
rain or snow, and 119 with ozone ; in 1831, 133 dayd with rain or snow, and 
133 days of ozono; in 1853, 136 days with rain or snow, atid 153 days with 
ozone; in 1853, 136 days with rain or snow, and lUdaysof ozono ; in 1854, 
the year of cholera, 133 days of rain or snow, with only 73 days of ozone ; 
in 1855, UO days of rain or snow, and 100 of oione; in 1856, 144 days of 
rain or snow, and 144 of ozono. Tho days marked were in all cases those 
in which Che ozone exceeded 5°. The smntE amount of ozone present during 
(he year 1854, farored tho idea of a doDcioncy of that principle in the atmoa- 
pheio during the preralenco of cholera, and the deficiency occurred daring 
almost every month of the year, though the days of rain or snow were not 
below the average number. Here seemed to be a confirmation of the opinion 
that there was a deficiency of ozone duiing the prevalence of this epidemic 
Southerly and easterly winds, from which rain and luow usmilly came, wer» 
generally accompMiiod by indications of the presence of ozone, wliilo north- 
erly or westerly winds seldom led to its development. During its presence 
tliero was no special «mdilion of tho atmosphere appreciable by instruments, 
except the existence of moisttu^. Sehonbcin thought it depended on the 
elcccricai condition of the atmosphere ; but, from 6,000 observations, ha had 
not boon able to establish that fjct. Nor was its pre^enco alwuys simnlta- 
ncous with tbe Aurora Borealia, as had been supposed. Tho fact Chat a 
moisC atmosphere was necessary for its development, might acconnt for its 
being developed in greaCer quaatiiiea near the sea than elsewhere. 

OH TBE COBHOSIOK OF FBE3H-WATER SHELLS. 

At a meeting of tho Boston Society of Katorat History, in 18SS, Dr. 
Wcinland made tho following remarks npon the Corroeion of the Sbelte of 
Ftosh-waCer Clanu : 
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It il gonerallj believed an<) stated in the books, that the corrosion of the 
sheila of fresh-wnter clama, which is obserred upon the beofc, and wliicb fre- 
qncntlj exienda over the whole surface of the shell, as in Unio complanatus, 
Anodonta implicata, and Lampsilia radiata, for instance, is effected by the 
dissolving properties of fresh water when impregnated witli carbonic acid. 
It is soppoaed that the carbonate of limb is converted into the bicnrbonale, 
and in thii state dissolved by the watsr. This process may sometimes tnka 
place, bnt it docs not seem to be the commencement of the corrusion. In 
all the specimens of Anodonta implicata which he hitd collected at Frtsh 
Pond (about sixty), he found little holes, or channels, from one to tlirm 
tines in length, piercing tbe epidermis, and presenting sharp edges, such as 
wonld not have been likely to result from a chemical process. Moreover, he 
fi>and in many of these holes small worms, and therefore he was inclined to 
snpposa that they commence the procees of corrosion in the shclE ; that Ihej 
perforate Um epidcrmia, and after the removal of this, the chemical process 
above alluded to may take place. How tar the same supposition may prove 
tme witb regard to seo-shelis he was not prepared to say. 

At a sabieqnenc meeting of the Sodeiy, during the past year, a communi- 
cation on the same subject, saggested by the remarks of Dr. Wcinland, was 
presented by Dr. James Lewis, of Mohawk, N. J. In ibis commnnicalion 
Dr. L. says ; 

Althoogb I assent to the propositions of Dr. TVeinland, as being EnfEcicnt 
to expliun the subject in some instances, I have not regarded the presence of 
small worms on shells, nor die presence of carbonic acid in ivalcr, as snfll- 
cient to accomit for the great diversity of appearances presented by the same 
spedea in different localities. 

From what information I have been able to obtain in relation to the geolo- 
gical characters of varioQB regions in which shells are found, it appears that 
those bodies of water having largo qnantitiea of calcoreoua salts in Eolntion 
produce shells very little liable (o erosion ; while on the contrary, where 
there is very little lime, and the water holds in solution considerable quanti- 
tiea of saliite, alkalies, and ferTug;inous salts, the shells are very liable to be 
eroded. Among the numerous specimens that I have, illustrating the above, 
are large nnmbers of shells from streams in Georgia, where the waters 
abonnd in saline alkalies. The shells are very generally eroded, I have 
. aUo shells from other r^ions where the saline alkalies are more abundant 
than lime, and they present the same character. 

I have also sheila from Ohio, Illinois, Wisconsin, etc., which are from 
streams abounding in Dme, and an eroded specimen is seldom to bo fcon 
among ihem, except, perhaps, a few aged shells ihnt are evidently worn by 
long contact witli abrading surfaces of other bodies. 

I have also shells from a lake in Ilerkimer county, N. T., nearly all of 
which hare perfect beaks, and the few that are eroded are by no means as 
chalkg in their texture as some apccimcns I hare seen from localitic? deficient 
in lime. The bottom of the lake, in the instance specified, is a bed of marl. 

But more satisfoctory proof that lia freedom of sheila frora erosion ds- 
pends on the relative proportions of various soils or alkalies in solution in 
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tlio water, is proeeatcil in a limited bodj of water, nnder tdj own immediate 
inspoctioa. 

Near tho Tillage of Moliawlt, ia a Elowly-movLng body of water, in which 
considorablo numbere of abelbi nro found. In tlioso portions of this body of 
wacor whcro tlie variona salts boar their natural aad proper reladon to each 
other, tbo shells are very perfect and generally free from erosions. But at, 
and below, where the refuse ashes from an nshery aro drained or loaehed into 
this body of water after every sliowor, a considerable quanliiy of salino alkali 
finds its way into the water, where, in coaaequenco of its apccific gravity, 
it falls to the bottom, and every ahell within reacli of the influence of thid 
alkaJina matter, is mora or Icaa eroded, and most of them very much so. 
Bat further down, tho shells grow more perfect, probably in consequence of 
the dilution of Ibo alkalies, and theirmoro general diffusion in the whole bodj 
of the water, by the influence of the slight cnrrcnt in it. 

It may ba thought strange that the presence of saline alkalies in water is 
lu^ed as the cause of the erosion of sheila, but it may bo explained In ihk 
way. Where two or more alkalies are present in the food of an animal, and 
only one of them ia noccaaary and proper to enable it to perform its healthy 
functions, the others may, in part, take tho place of tho proper snbstance, and 
if so, the shell formed nnder such circumstances would be more or less liable 
to erosion, in proportion to the solubility of the substituted materials. 

"W^e have now only to inqnire rcspectiag a locality producing eroded shells, 
— Is tho water so highly charged with lime, tliat the pieaence of a more 
soluble alkali in small quantity can have no material influence in tho forma- 
tion of tho shells t It tho answer bo yes, then we may ronsonably ascribe 
the eroded character of the shells of such a locality eniireli/ to minute para.- 
altea ; but if there be a preponderance of saline alkalies in tho water, they 
may be icasonably expected to enter into the organization of tho shells, and 
B very alight abntsion of tbe epidermis of the shell from an^ auae, would 
expose the solabls alkalies to the solvODt action of water alone, and tho 
remaining portion of the shell becoming less dense (and "chalky") by a 
removal of a portion of its Bubstance, wonld, of course, wear away very 
rapidly. It ia eaay to understand why the beaks of bivalves, and tho apices 
of univalves are first attacfei by the erosive process. Firstly, the epidermis 
is thinner at those pointa ; secondly, those portions of ihe shell formed in early 
life may be presumed to contain more gelatinous, and loss calcarious, matter 
than the pacts farmed at or near maturity. I do not know demons tratively 
that this is the case, bat Boology teaches it. 
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Of the geological changes edllin operation, Dooe are mare renuifcable than 
(he formation of dcllaa at the moDlhB of great rivers, and of allnvial land bj 
tbeir OTerflow. Of changes of the Utter kind, perhaps the most lemaikable 
ig tfao gnaX alluTiiU deposit formed in the vallej of the Nile by ibe annual 
tnandutioDa of that river ; and here it fbnunatclj happens that biitory cornea 
to the aid of tho geologist. These sadimentary deposits have accumulated 
round the bases of monnmeiits of kno>»n age ; and we are, therefoi e, at once 
furnished with a chronomcCric scale bj which tiie rate of their fonnaiion m*j 
bo measDied. The first of the series of mensnremenls undertaken by Hr. 
Horner was made witli tlie co-opciation of tho Egyptian Govemmcnc, 
arounil the obelisk of Ilcliopolis, a monument bailt, oci-ording to LepsJus, 
3300 years B. c. A more cz^tensivc aeries of researches has been since un- 
dertaken in the dii^trict of Memplds ; but Mr. Homer bus not yet, I believe, 
published the results. The problems now to be solved in PaLroalolof^ an 
deuilj delinod in tbo enunciution of tho problem recently proposed by the 
french Academy of Sciences as one of its prize questions, vii,, " to study 
the laws of distiibatioD of organic beings in tlis different seuimentary rockH, 
according to the order of their superposition ; to discuKS tbe qncftion of 
their Appearance or disappearance, whether simultaneous or successive ; and 
to detennino the nature of the relations which subsist between the oiisting 
organic kii^om and its anterior states." The prize was obtained by Prot. 
Bronn, of Hwdelberg ; and his Memoir, of whicli I have only seen an out- 
Une, appears to be characterized by views at once soniid and comjH-diensive. 
The leading result seems to be, that the genera and species of ptiints and 
animals, which geology proves to have existed successively on our globe, 
wore created in sncecssion, in adaptation to the existing stai« of their abode, 
nnd not transmuted, or modified, as tlio theory of Lamark supposes, by the 
physical Influences which surrounded them. — Addrat of the Praidtia 
British Aaociation far 1857. 



DATOUB AND DELTA OF THE MISSISSIPPI. 

From a paper recently read before the New York Geographical Sodety, 
by Eraatua Everett, Esq., of New Orleans, " ot) the Bayona and Delta of 
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the Miisissippf," we deriTo the blloning memoranda respecting a proposed 
plan for reclnimmg a lai^ portion of the Delta tor cultiration . 

The paper opens by a referanca to the seventl rirers in the old world — the 
Jrrawadilj, tlio Giingcs, the Euphrates and the Tigris in Asia, the Nile in 
Egypt and tho Po and Rhino in Enropo — ^ having a formation Bimilar to that 
of the Misaiitaippi, — similair in the Deltas formed at their months and simi- 
lar in that thoir waters are higher than the adjacent country. Passing from 
a hrief conaidcration of tboia, Mr. Ererett comes to the Mississippi, tho 
DeltA of which, reckoning the territory hetiveen the main river and tho 
Hatchafalayn, or Blackwaler RiTer, covers an area of seven thousand 
square miles. The age of thig fbnnatioii, iboiigh remote, probably beyond 
t^ cieaiion of man, is geologically of recent date. Its appearance is most 
lemarkable ; from the passes of the Baliie to the bln^ of the Baton Roagc, 
whete tho laud rises to a height of from six^ to eighty feet ahove the river, 
there is not an eminence to reliove tiie eye. " There is not a single pebble 
in all the Delta." In order to attain a proper understanding of the forma- 
tion of the bayous it should bo remembered tiiat the river tlirongh tho whole 
delta, inatoad of being in a valley is upon an eminence. Another element 
to be taken into consideration is the serpentine course of the rirer in ques- 
tion. The delta is all of it elevated m(H« or less ^ovo the gulf on the 
south, and the bays and lakes on the east, at the same time being mnch 
lower than the river at high water. From this pecniiar formation, result 
two classes of hajrous ; — tho first, such as drain a penlnsala or neck of land 
formed by the bends of the river, and drain the neck of land on which are 
■itaated CirroUton, Ln&yette and New Orleans. And second, such as mn 
oat of the river, tike the Lafourche and Flaqnemine. 

The first of these, m they suspend but little sedinlent, form bat small 
ridges, and tboso are limited to their immediate banks. They are very use- 
fnl as natural dnuni to the district through which they pass. They receive 
tributaries, whereas the bayou* of the second sort give them out. Thcso inf 
ter invariably take their departnie from the river at one of its bends, and 
have nnnwroos brandies " so that the Idississippi," says Mr. Bvcrett, " from 
the bead of the delta is a m^ty natural apparatus for irrigation. These 
branches am now for the most part filled up as are indeed the bayous them- 
selves. The filling np of these months of the parent stream has caused die 
most disastrous conse<iDences. They were, while open, so many safety- , 
valves, through which the periodical delogo spent its destructive power. Alt 
serioos evils to agricultural enterprise might have been prevented by filling 
up their branches and making dykes or levees in the lowest places." 

To re-open all of iheao bayons is hardly possible, Ihongh some of Ibem 
might be opened with advantage, and would secure the riparian proprietors 
agatnsi the losses and inconveniences consequent apon tho annual deluge. 
The proposition to build levees is open to objection on account of tho vast 
expense, and because if tho banks are raised the water will rise also, — for 
it mnst havs tent. What the limit would bo can be learned on!y by actual 
experience. On the other hand, were the bnyous open, the lerees might ha 
mnch lower than now, aad cr^vassea be yet unknown. 
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Lower Louiaianft, says Mr. Everstt, waa eettled loo bood, and conse- 
qnently iho kads brought thus loo early under cahlvation cannot bo re- 
claimed. Before the seitlemont of llie country, when the river vtae nllowed 
to mandate the whole delta, it left upon it deposits of alluvium which is now 
carried dowo to the moulh, where immense de|josiC3 are now formed by 
eddies produced by tho meeting of Iho walera of the river with (hose o»' the 
gulf. While these deposits encroach nt the rate of ten roda annuolly upon 
the gnlf, large deposits accnmulate on the lands where it has not been leveed. 
This natural process of raising the land not being STailabte in caltivated dis- 
tricts, drainage is suggested as a, practicable means of produciog the sania 
leault. Large aa would be the expense, it would prove remunerative. 

"When," Bays Mr. Everett, "we consider that all tho available agricnl- 
total resources of Lower Louisiana consist of little Strips of land, mnning 
along tiio rivers and some of the lai^r outlet tayous, of an average width 
of only a mile, or at most a mile and a half, and still that tliese resonrces 
are immense, we cannot forbear asking. What will they be when this 
strip is estEuded to the width of eight or ten miles 1 The present genera- 
tion may not see it, but the time is not distant. It is viun to expect that this 
will bo done by apptopriations from the State. It will be done by private 
enterprise, for (he sake of private advantage. Then will bo presented in the 
great delta of the Mississippi, the spectacle that has long been presented In 
Holland, where the ocean even, has beea forced to retiro before the enter- 
prise of man. Then llie esiensivo districis, which are now inhabited only 
by huge reptiles, will swarm with a liappy population. 

The geological formation of Lower Louisiana has till recently been an 
nosolved problem. The boring of an Artesian well in New Orleans has 
famished a soluiion of tliis problem. The thickness of the several strata 
perforated has been ascertained, and may be stated approximately as fol- 
lows ; — Id penetrating to a depth of 600 feet, five dilFetent su^ta were en- 
countered; first — alluvion, seventy feet; second — dark sand and mud, 
one hundred feet; third — impetvions blue clay, twenty feet; fourth — sand, 
one hundred and forty-five feet; fiAh — impervious clay. This stratum, at 
the time of the last report which I havo seen, was not peiforated. The 
second stratum contained a great abundance of shells and roots, and the 
fourth contains sufficient water to emit from tho tube six gallons per minute. 



The following is an abstract of a paper on the above sabject, read beftire 
tho A A. A. S., Montreal meeting, by I'lof G. H. Cook, of Now Jersey. 

lu the course of some geological examinations along the coast of South- 
em Now Jersey, ray attention was frequently called to various facts indicat- 
ing a change in ttie relative level of the land and water, at Gome roceut 
period. An attentive examination of these facts has led me to the conclu- 
sion, (hat a gradual subsidence of the land is now in progress tliroughoutthe 
whole lenglli of New Jersey and of Long Island; and Irom information d«- 
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rlTed frooi otheffi I am indoced to think that ih\» mbsidonce mdy extend 
along a coniiJerablo portion of the Atlantic toMt of the United Stdtcs. 

The occnrreiire of timber in the marahca and nator below tidc-lcvcl i0 
common along our wliolo Atlantic shore. Alraoal every person at all fami^ 
liar iTi:li s'loro life boa olMcrvcd the rcmiinB of toga, Elnmjis and roots in 
twh places. Generally, however, ihey have boon looted upon as the re- 
mains of trees, torn from tlicir original places of growth by lorrentfi or by 
the wearing away of tho shores, and deposited where they are found by tho 
ordinary action of the water. To any ono who examines tliom carefnlly it 
soon becomes evident that they grew npon the spots wheto they now are. 
The stumps remiua opi^lit; their roots arc still fust in the Drm loamy 
gronnd which underlies the marsh — and their bark and small roots remain 
attached to Ihem. The loealiiiea, too, where they are most abundnnt, Ore 
Each as ate leaat liable to be affbctcd by the violoat action of the water or of 
etorma. Thus they are by far the most abandunt on the low and gonlly- 
eloptng slioces of Long Island, New Jersey, and all tho slates farther BOuth, 
which ara protected from tbe violent action of the surf by a line of sand 
beochei, at the eame time that the numerous inlets allow free access to the 
tides. In these protected situations, hnndreda and even thoosands of acres 
can be found, in which tha bottoma of the marshes and bays aifi ea &ii<^1y 
set with the stumps of trees, as ia the gronnd of any liviog forest. 

The first and chief part of my own obsorrationa were made upon the south 
sra part of New Jersey, following the shore of I)cIawBTO Bay frOm its head 
down to Capo JSfay, and the Atlantic shore from Capo May north to Great 
Egg Harbor. The exaccinations have since been continued along the shore 
to Hew York City, and theace aaslward at seyeral poinB along the sooth 
ihore of Long Island. 

1 may remark that the remains of trees are not equally abundant in all 
loealiiies, owing partly perhaps lo diftbrencea of exposure, but more to tho 
difference in darabilify of the various spades of wood. In many places, 
where oak, gum, and other docidaons trees were known 10 atand formerly, 
there are no traces of Ihem now ; they have entirely rotted away. On the 
contrary, the pine and the red and white cedar are almost indestmctible. I 
hsve seen pine stumps several feet under the raarah, where ihey have been 
for an unknown period, which retain the charactemtic smell and appearance 
of the wood almost as perfectly as the freah-cut apecimena. At several places 
in southern New Jersey an enormoua amount of white cedar timber is fonnd 
buried in the salt tnorshea, soniid and fit for use, and a considerable business 
ia carried on in mining thia timber Qnd aplitting it into shingles for market. 
lu some places it ia found so near iho aurface that fragments of the toots 
and branches are seen projectiuj; above the marsh, while in oriier ca.^os, tho 
whole is covered with emoolh meadow aods, and there is no indication of 
what is beneath till it !a sounded by thrusting a rod down into (he mud. 

It is in deposila where these dnrablo species of wood am found that we 

get the most occarate idea of the depth to which these remains eitend. At 

Dennisville, there is a large tract of marsh underlaid by cedar swamp earth 

and timber. By probing the marsh with an iron rod A« workmen find 

30* 
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irheni the eolid timber lies, and then, removing the surface, Bods and roots, 
they manage to worli. in the mad nnd water with long ono-handled saws, and 
cut off the logs, wiiidi, as soon as thej ore loosened, rise and Bout, and of 
course are ca^iity managed. The timber is not water-logged at ait, btit 
Totains itH bnoyaticy, nnd the rctnoval of thoC nearest the sar&ice rcieases th&t 
irliich id below, uud it rises, so that a now supply is constantly coming up lo 
the workman. In this way a single piece of swamp which is below tide-level 
has boen worked for fifty yeais past, and still gives profitable retnms. The 
timber is found lying in every direction, soma appearing lohave been blown 
down by ihs wind, and some appearing to lutve died and &llen after it was 
pnniolly decayed. The fallen timber has been covered by tha Bceumnlalion 
of mntk from tho decayed leaves and twigs, and other timber lias grown on 
ibis, to fall and in its torn give place to slill another growth. How long this 
oceumalation has been going on it is impossible to tell. Dr. Becsley, of 
I>enniBville, eonntcd 1080 rings of annual growth iu a stump, and lying 
directly under this, so dtat it must have fallen before this grow, was a log 
with 500 rings. I have seen thera lying in this way, log under log. indicat- 
ing that thousands of years must hare passed while they were accnmalating. 
And this is only the superficial portion of it. 

Itistances of labmerged trees are not confined to the coast of New Jersey, 
but tbey occur along the whole coast of tho Atlantic Stales, from the Bay 
of Fnndy to Florida. 

There is another class of facts somewhat similar to Ihoao above-mentioned, 
and of common occnrrcnee along our shores, from which these should be 
distinguished. Tljo fiicts to which I refer are such as the following. At 
Cape Island, Capo May county, there Rre found slumps of oak trees at tide 
level which have been covered by twelve or fourteen feet of upland Eoil — 
cultivated form land — and have but recently been exposed by- the wearing 
away of the shores. At Union, on liaritan Bay, in solid earth and about two 
feet below low water, common hard-wood stumps were found, in digging a 
largo basin. Upright stumps of trees have also been found in digging wells 
on tho upland, at namcrocs places near tide water, on Delaware Bay and 
the Atlantic shores. In similar localities, sliells of the common clam, oyster, 
and otiier reixnt epecias have been fonnd in wells, and I have observed them 
at various places several feet above high tide. 

In the bank of Maurice Kivcr, GOvon or eight fcct above high water, and 
Stilt covered by several feet of sandy earth, is an ojatcr bed. It is exposed 
for some rods. The shells are in common bluo mud, closely wedged in 
togctlier, and standing with the opening of the valves upwards, just as iu the 
living liods. At Tnekahoo, casts and imprcssioiis of the common clam are 
found in the gravel at eight or ten feet above high water. And at Port 
Elizabeth, and near Lecsburgh, shells of the elam and ojstor, and indeed 
of nearly aU the species of shells now common in the bay are fonnd, covered 
by from two to six feet of sandy loam, and are extensively dug for manure. 
J was lately tnfonncd of the existence of an oyster bed under similar circnm- 
stances on the beach a little north of Long Branch. Deports of recent shells 
ore found in mnch the some way, on alt our Atlantic coast, and also on the 
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Golf of Mexico. 80 man;- acraoDts b>ve been given bj different obseiren, 
that for the present puTpose it 19 not neceEsary to ipecify (hem. Attention 
is called to them now lu indications of a period of sabsidence, and tlien one 
of elevation preceding tlie preeent. 

Tlie foaaila, it will bo perceived, are in rarcnmatances which reqnire Aat 
the groand should linve occupied a mnch mora relative level than the pres- 
ent, and the covering which is over Ihom is upland soil, —portions of that in 
New Jersey are in cultivation, — and are among the rooat valuable and pro- 
ductive soils in the stale. While, on the contrary, the remains of trees, etc., 
which are specially referred 10 in this paper are all as low as the present 
level of high tide, and are covered only by water, or by marsh mnd, and 
roots. They are also of a much more recent date, some of them having 
been growing trees within the memoty of persons now living, and the sub- 
sidence which has produced them is one that is still in progress, as I wish now 

All along the Delaware Buy there is a salt marsh, from a mQe to five 
milea back, and back of it the land is low and almost level. At a point near 
SaJem, a portion of what is now salt maish was, within the memory of man, 
&nuiple grove on this upland, and an island in the middle of it is still so- 
In another place, land which has been cultivated is now salt marsh. In an- 
other place, land is salt marsh which is mapped in the earlier maps aa tim- 
ber; anowner of an extensive trucl there, told nie he had lost at least 1,000 
acres of timber land by the advance of the tide upon it. This advance is 
marked every year by its cutting off a small fringe of the timber which dies, 
and do process seems to go on more and more rapidly — and the timber 
which is killed is never replaced by timber, but by salt marsh. I found old 
men who had seen timber growing where now it was marsh, and in some 
places I found long rows of the red cedar standing in the marsh, a foot deep 
or more in the mud of the marsh. 

The lower part of New Jersey is exceedingly fsvoroble for obscrvelions of 
this character, from its being so flat that on a raih^}ad line, ranniog through 
Cape May County, the highest point was not more than twcnty.eight feet 
above high water, and the avorajpa but cloven feot. On snch shores it will 
readily be perceived that a very slight depression of the surface must bring 
a. brood strip of land nnder water, and that marks of such depression will 
bo found in mnch gioator abandanco than in locoliiies where the shores 
ace bolJer. 

The people along the shore of snch places ore very sensible oF this change 
of level between land and water, and are perfectly well satisfied that the re- 
mains of the timber found are in the places where they grew, and that they 
have not gone down by the ground washing away, or becoming more co:n- 
pacL When it was objected to them that the while cedar trees have no tap 
roots, but grow directly upon the muck, and, of coarse, that they might have 
settled ; it woa readily admitted that one might think so, but for the fact 
that vrhen tho cedar grows so thai its roots can reach hard ground as they 
can when the swamp is shallow, that then the timber is worthless on account 
of (he fibres interkicking so that it cannot be split into shingles, and that in 
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Aaltow amraps, and in the bottom of the deeper Ewunps, Boch timber U 
{band, trhicb is to tbem a plain erideiica that it gfv/ ^ere. Further, they 
And Ht the bactom of euch snramps gam and mngitolia trees which hm'of 
grown upon the hard ground. Pino Btumpa nre also firand at considorntite 
deptha below thosnHace ; these are tap-moled, and their roots reach tho eoTid 
gronnd so that thcj are not liable to eetllo. It ia Iho general impicssion, 
howerer, that the 'eedar swampa do not settle aa long as they remain con- 
stantly wet. 

After examiaing all I bave been able to lind written npon the subject, and 
after stadjing it in the field, I can think afnootbcr theory which will apply to 
all the facte, except that of a slow and eontinned sabsidence of the land. 

The rapid wear of the ahores may fairly be addnced as confinning my 
eoncliuiona in regard to snbsidenco. A few cases of ibis rapid wear may be 
given. Egg Island, a point well known to those who are familiar with Dcla- 
ware Bay, ia put down on Ihe first niap, made by the proprietora of West 
Jersey, in 1694, as containiuK three hundred acres of land. It now conlaina 
only about three-fourths of an acre at low water, and high tides corer it en- 
tirely. Capl. J, W. Herbert, a very intelligent wreck master, at Keyport, 
has ft number of marks on the beaches to determme the location of sunken 
vessels, and front these he is able to measure the 'wear from year to year, and 
the average which he deduces from these is not less than twelve feet a year 
along the whole shore. On Long Island the wear of the beaches is not so 
nnifbrm, but is perceptible. On tho east end of the Island the wear is very 
great, and has attracted arttonlion ever since the first settlement of tfi« 
country. 

As to the r^idity with which this subsidence ia going on, we have no very 
oertun data. 'There aro some slumps of trees, probably cut within the last 
ISO years, which are now run over by high tide, ao that the person who 
pointed them out to me was confident that there muat have been a change of 
three feet in the tide. At a milldam one person was conlideDt that the tides 
rose higher than they did twenty years ago, though how moch he could not 
tell, for a mark which he had made bad become obliterated. At another 
place a miller told me he could not ran his mill as long as he used to he abl» 
to, because the tide backed up against his wheel. Ho thought ho had lost 
eight inches in twenty-five years. At another miil the tide rose some twelve 
or fifteen inches higher, and its wood-work and foandntion were placed on 
the solid upland. Another mill, baill 100 years ago, has lost so much that 
the tides come np half way on the dam, and they can only ran that mill by 
having built aoother dam below it to keep out the tide. 

Another mill had been watched for twenty-five years, and my inibnnant 
was conlidenl it had lost fonr inches, and, he thought, more. 

From these facts wo may set down tho snbBidonce at, perhaps, two feet in 

With the exception of tho statements of two pilots, upon the Eoritan Kiver, 
I have nothing upon whicli to base any estimates for the present rate of subj 
Bidence in the vicinity of New York. One of the pilots founds his conclusion 
npon obaervatiooa made npon the wharf at Wa^ington, and is confident 
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there ia eight inches mora of water tliene than there wai twenty-fire years 
Bgo. The other draws his coQClusloa from the dopdi of water upon Iha reef 
of rocks in the river below New Bruoswict, and the depth npon tho middle 
ground near Amboj, nnd from the action of tho centre-board of the teasel 
which alwa^ touches at these points, he is satisfied that the water is deeper 
than it was thirty years since ; hut he thinlts not six inches deeper. The 
opportunities for accurate oliservation arc much leas frequent here than in, 
tho sonthcm part of New Jcrsy, but from the phenomena of tho marshes and 
of tho submerged forests on Long Island and in notborn New Jersey, I 
should infer that there was no material difference in the rata from that 
already deduced. 



If, in assuming its present State fram aa anterior condition of entire fluid- 
ity, the matter composing the cmst of the earth underwent no change of 
Tolume, the direction of gravity at the earth's surface would remain un- 
changed, and consequently the general lignra of the liquid coating of ,our 
planet. If, on [ho contrary, as we have reason to believe, a change of vol- 
ume should accompany tho change of state of the materials of the eartli 
from fluidity to solidity, the mean depth of the ocean would undergo 
gradual, though small changes over its entire estont at snccessive geolog- 
ical epochs. This result is easily deduced fiom the general views contained 
in other wriliugs of the author, whence it appears, that if the suiface stra- 
tum of the internal fluid nucleus of ihe earth should contract when passing 
to tho solid state, a tendency would exist to increase the ellipticity of the 
liquid covering of the outer surface of tho crust. A very small change of 
ellipticity would sofllco to lay bare or submoi^e extcuaive tracts of the globe. 
If, for example, the mean elEptieiiy of the ocean increased from oue three 
hundredth to one two hundred and ninety-ninth, tho level of the sea would 
be raised at the equator by abont 228 feet, while under the parallel of fifty- 
tiTO degrees it would be depressed by 1 96 feet. Shallow seas and batiks in 
the latitudes of ttie British Isles, and between them and the pole, would 
thus be converted into dry laud, while low-lying plains and islands near 
the equator wontd bo submerged. If similar phenomena occurred during 
early periods of geological history, they would manifestly influence the 
distribution of land and water during these periods, and with Both a direc- 
tion of the forces as that referred to, they would tend to increase the pro- 
portion of land in the polar and temperate regions of the earth, as com- 
pared with the equatorial regiotis during snecessive geological epochs. 
Such maps as those published by Sir Charles Lyell on the distribution of 
land and wafer in Europe during the (ertinry period, and tlioae of M. Elie 
de Beaumont, contained in Beudant's " Geology," would, if sufficiently cs- 
tended, assist in verifying or disproving these views. — Pnfitsor Eameaa^. 
PrtK. Britiih Associalian, DuUin, 
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« THE Sn-URIAN BYSTfth. 



At ft roceat meeting of tlie Geological Society, London, Sir B. I. Miir> 
di«soii, in a paper on the Silaciiui rocks of Scandinavia and Russia, look oc- 
caeiou to point out the extent of the great northern Siloiiaa basin. Begin- 
ning vitlk the comparatively small fragments of Ibis great deposit in the 
British Islel, the Silurian rocks may be traced acrou the main land of 
Sweden, throngh the islands of Oland and Gothland, to the sonthem shores 
of the Gnlf of Fioland. Here Ihcy extend through the province of EsthovJa, 
south of Revel mid Narva, towards St. Petersburg. From the government 
of St. Petersburg, the range taking a direction from W.S.W. to E.N.B., 
is lost beneath the va£t doposits ol Lakes Ladoga and On^a. It re-ap- 
pears, however, on the flanks of the great Ural diain, and traversing Si- 
beria, is again found in Korth America, covering a vast extent of Canada, 
eccnpying in detached mnssca more than a thousand miles in width from 
Canada to the state of Alabama, and extending westward from New Tort 
to the furthest wcalem prairfcs. 

With reference to the European portion of this great Silurian area, (be 
northern basin of the British Isles, Scandinavia, and RusEia, appears to be 
separated by marked paleontological characters from the Silurian rocks of 
Bouthem Europe, aa tiiey exist in France, Spain, and Bohemia- In limited 
areas, such as that of the BriiiEh Isles, the evidence derived from fossil Te> 
mains ivaa much mors restricted than where larger ureas were examined. 
For instance, Ihronghont the whole range of the British Siltman rocks, 
definite species of moUnsca, crustacea, and corals, were found to charac- 
terize certain beds, but when the whole northern area of tho Silurian rocks 
is examined, these species are found to range upwards and downwards into 
Other beds, and thns the whole formation ia much more converted into one 
nnbroken »eriei ttian would be jnstiGcd from the examination of the British 
Islee alone. Sb* Bodcrick quoted many examples of upper and middle 
Silurian fossils occurring very low down in the rocks of Scandinavia, and 
that Bapported his views so often and bo long ago expressed that one un- 
broken chain of lite extended from the top of the Silurian bcrics down lo the 
base of the Llandcilo flags and Lingnia beds. Ho held it, therefore, im- 
possible lo draff any line of separation between the Silurian rocks and thoao 
which had been called Cambrian, nnieas that line be drawn at the base of 
the Lingula flags. 



HEIGHT or HOBTH CAROUITA SOmiTAINS. 

The lofty peaks of western North Carolina were barometrically meaanred 
by Prof. Gnjot, in July, 1856, wiih the following results. These twelve 
snmmitu are ail higher than Mount Washington in New Hampshire, which, 
according to Profaseor Boche's survey, in 6,385 feet in height. 

I, Cliagman'a Peak, 6,701 feet; 2. Guyot's Peak (or Balsam Cone), 
6,661 ^t; 3. Sandoz Enob, 6,61S feet; 4. Hairy Bear, 6,597 fi%t; 5. Cat- 
taU Peak, 6,S95 feet; 6. Oibbe's Peak, 6,986 feet ; T. SGtcheU's Peak, 6,576 
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feet ; e. Sogar-Loaf (or Hallback Peak), S,40l feet ; 9. Potatos Top, 6^9 
leaf, 10. Black Knob, 6^77 feet; n,Bowlar'» Pyramid, 6,MS feetj 12. 
RooLn Monclun, 6,318 feet. 

THE HORIZONTAL HEATE OF ROCKS. 
At a recent meeting of the Boston Societ7 of Natural Histocj, Prof. Wm. 
B. KogeiB made some rcmarka upon a peculiar geological condition iriiicb 
ho bail noticed in the Slate Bocks of GoTernor's Island in Boston harbor, 
and of which he Lad never seen any notice. At the landing Dear the tort, 
where the slate is exposed, he had observed a series of ledges of dark graj- 
ish-blao slate, in which U exposed a species of /aalt known as horixontal 
heave. There are tvro lines of direction in the beds, and these are at right 
angles with each other. This phenomenon of horizontal heave, combined 
wijJi the system of cross cleava^ge which is at right angles wilh the planes 
of bedding, creates some obscurity in some spots as to which are the original 
planes of bedding. In ot'ier localities, e^iedally in the Qaincy and Brain- 
troo siliciona slate in which trilobitee liare been recently found, the same Ait- 
ficalty exists ; rendering it impraclicBble to obtain perfect ipedmens of that 
fossil in any nmount, siuce the rock splits off in on opposite direclioo 10 that 
in which the animal was deposited. 

This system of honzoutal bcavG hua been extensively studied in Enrope, 
and has elicited much discussion from geologists and physicists upon Ihe 
theory of the phenomena engaged in its production. It is snpposed that a 
great pressure has been applied to the rocky mass, either before or after it 
bad reached a complete state ofsohdity, and that this pressure has produced 
Euch a etructanti arrangement as to develop particular planes of cleavage 
where the adhesion was the slightest. This supposition has been sustained 
by experitncnt, recently instituted in England, in which it lias been demon- 
strated that scolcij of mica and other material of Qattened form, intermingled 
villi plastic clay and submitted to continuous and energetic pressure, ossuniB 
ap'>roxima(8 parallelism, and import to the mass a laminar stmctoie. 
Whete cleavage shows itself in limestone containing mica scales and flat- 
tcncd particles of silica, lliu mieroseope bos detected an approximate degrm 
of parallelism between these substances and the cleavage planes. 

OS THE LAKES OF EASTERN ASIA. 
At a recent meeting of the London Geological Society, Mr. l^ftai read a 
p&peron "An Anaiysia of the Water in tevcral of the great lakes at the 
base of Mount Ararat, and the Honniain Chains of the Knrdinao between 
Tarkey and Fecsia." The water of Lake Tann and the others be described 
Bs remarkable for conlaJning iramOTme quantities of salta, chiefly those of 
soda, as Ihe carbonate of soda, the enlphate of soda, together with, chloride 
of sodium (common salt). It was supposed that the springa which feed 
HiDse lakes dissolve large quantities of soda and potash out of tho volcuiic 
rouks with which they came in contact and deposit tbese salts in the lakes. 
Ail the water evojwi'oUu tbe strength of the solntion increaiM, year by yciar. 
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and becomCB at Ica^h so etrong as to ciTetaUize when eraporated to a soffi- 
cicnt extent. It appeals the ealts contajned in these lake waters are nsed in 
the Dcighbcirhood far the manufnctitra or soap, and Mr. Loftais is of opinion 
if it were not for the great expense of transport they might be profitabljr 
broDght to England, where there are manjr important uses for these various 
salts of soda. 

Ai present the material would hare to be taken by land carriage over 
seventy loilea of sandy connfry, destitute of roods, in order to reach the Cas- 
pian Sea, and this operates as a complete bar to any commerdol speculation 
in the matter. 

THE THEOEY OF GLACIERS. 

The interesting phenomena presented by the glaciers of the Alps have of 
late occupied touch attention among icientiflc men. One chief point of dif- 
ficulty is. to accoant for the existence, in tbe white porous niasB of the gla- 
cier, of laminn;, or Btroaks of bine ice, of superior density to the rest. Pro- 
fessor James ForbcB of Edinborgh has ofl%red a theory to account for this ap- 
pearance, whicli has been hitherto generally accepted in the scientific world- 
He Eupposes that ice is in a viscoos, or, as he sometimeB expresses it, a semi- 
fluid state when in motion. The IViction at the sides of the glacier prevents 
its lateral portions from moving with the same velocity as the central. Fis- 
sttres are supposed to be formed in conseqnenco of this differential motion. 
The drainage water from the surface is nc3:t supposed to flow inio these Sa- 
Borcs, to become finzcn there, and thus to form the blue laminie. The ex- 
planation of the directione in which the lamina ran in diflcrcnt parts of the 
glacier is founded upon known lows of motion into which it is oecdlcaB for 

In a lecture dehvered at the Royal Institution, and in a paper road at the 
Rojal Society, Professor Tyndall, in conjunction with Professor Huxley, 
has advanced a new iheoij. The idea that ice is viscons, be regards as a 
conjecture opposed to common experience. The supposition that die blue 
veins are formed by the drainage water, he rejects, and refers the lumination 
of the glacier to the same general principle, which he has already proved to 
be the cause of the lamination of slate rocks. This principle ho illustralcs 
by pounding a common slate into an impalpable powder, mixing it wilh 
water, and then Bubjccting it to prcssare. It splits at right anglCB to the line 
of pressure, just like the original slate from which it lias been formed. 

Professor Tyndall tried tlie same experiment on snow. A quantity 
of the substance snbjected to pressure exhibited on a small acale tbe stmc- 
tnce of the glacier. 

Tbe closing up of crevasses, and the establishment of the continuity of the 
glacier after it has been broken into fragments in descending ptecipiloua 
slopes, are accounted for by reference to a principle for which the term " re- 
gelation " has been suggested by Dr. Hooker. It is found that fragments 
of ice, pla<^ in contact in a hot snn, and even under boiling water, becoma 
lOMinited, or froien together. This fact, as Dr. Tyndall asserts, snfficiently 
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accoonls fbr Uie coDtinaitf of tbe mosa of the glacier, vithont sapposiog, 
nith Professor Forbes, that ice U of a viscoos or plastic nature. 

Profeasor Tyndoll has iUostraCed the laminiB, oi deavable imtnTe of ice, 
by manj beaatifol esperiments. In one cose, he sacceeded in impressing, 
npon a transparent prism of ice, a lamination which might be mistaken for 
that of gjpsum. 

Bj means of a small b jdianlic press, he converts apheiss of ice into flat 
cakoa and transparent lenses — a straight prism of ica six inches long is 
passed throagh a series of moulds oagmonting in cuiratare, and fioollj 
cornea oat bent into a semi-ring. A piece of ice is placed in a hemispherical 
caritj, and is pressed npon by a protuberance not lar]i;e enough lo fill the 
cavitj, and is thna squeezed into a cup. Id sbort, every obserration made 
npon glaciers, and adduced bj ^tcra npon tbe subject In proof of the plas- 
ticity of ica, is shown to be capable of perfect Imitation with hand specimens 
in the laboratory. Thesa experiments demonstrate a capacity on the part 
of small masses of ice hitherto denied to them by writers upon this subject. 
They prove to all appearance that the substance is even mora plastic than it 
has hitheito been supposed to be. 

ASCENT or CHIMBORAZO. 

The tnimnit of the Cbimboniio has lately been found to be quite ascend- 
able. Wbeu Baiou Humboldt, with hia friend Bonpland, on tlie 23d of 
June, 1809, meant to aacend the Chimborozo, which at that time was con- 
sidered to be the highest mountain on euth, ha had to turn back at the 
btight of 5,909 metres, an insarmountable wnll of rock barring hia advance. 
Boussingault, the second who attempted the ascent, arrived, on the IGth of 
December, 1831, only up to 6,001 initrca, — ninety-five m6trea higher than 
Humboldt- A lato nnmher of the Joumal del IMaia publishes a letter from 
the Ftflnch traveller, M. Jules IMmy, who, in company with an English 
traveller, Mr. Brenchley, ascended the laonntaia from a different side, on 
the 3d of Movember, 1856 ; and, olthough wrapped in entirely by tliick veils 
of clouds, and forced by a violent alorm to return, yet attained the height 
of 6,913 metres (according to Humboldt's trigonometrical snrvey, the height 
of the monntiun is 6,544 m^trca), where the travellers lit a fire. It is ques- 
tionable if M. B^my reached the abeolnte top of the mountain, but oodonbt 
is now left that this can be accompliahed. The column of air at that height 
was still quite snfiicient fur breathing. Tbe shortness of breath and the 
other aymptoms nsnolly noticed on reaching snch heights liavQ been per- 
ceived neither by U, R^my nor by his English companion, ni the former ex- 

OH THE DENSnr AHC UASa OF COMETfl. 



All aatronomera are ^reed that the masa ond density of comats are very 
auall, and that their attraction caimot produce any aensibla effect tfoa. tha 
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raOTements of tins plauetor; bodies. We ehall see that fVom tbs cfibcta ob- 
■ervcd, comliinod vith the law of optica, wo maj dcUuc-o tlm conclusion, 
thai the direct shock of one of these bodies conld not cuuso the penetration 
of the infinitely rarefied matter of which they am composed, even into our 
atmosphere. 

It is n well ascertained fact, that stars of the tenth and eleventh teagni- 
tnde, and even ioner ones, hare been seen diroagh the central pait of comets, 
witiiout any sensible loss of brilliancy. Amongst the observers irho have 
frequently proved this optical fact, wo llnd the names of Herachel, Haiti, 
Bessel and Struvii. In most instances, says Mr. Hind, there is not the least 
perceptible diminution in the brilliancy of tho star. 

X shall taJte ns an example the well luiovm comet of Encko, which is 
sometimes visible to the naked eye, and generally presenia a ronnded mots. 
In 18S8, it formed a regnlar globe of about 500,000 kilometres in diatnetor, 
with no distinct nucleus ; and Struvd ehw a star of the eleventh ma^itode 
through its ccntml part, without noticing a diminution of brilliancy. In an 
observation of M. Volz, on tho other hand, a star of tho seventh magnitude 
almost entirely effaced the brightness of a brilliant comet. Let us start from 
these observed dcts. 

Since the interposition of a comet, illuminated by the snn. does net sensi- 
bly weaken the light of a star in front of which it forms a luminous current, 
il follows that tho brilliancy of the comet is not a siittieth part of that of (he 
star, for otlierwiso tho intetposition of a light equal to a sixtieth part of that 
of tho star, would havo been sensible. Wo may, therefore, assume, that at 
the utmost the brilliancy of the comet eqaolled a sixtieth part of tlio light 
of the star. Thus, liy tliis hypotbcs's, if tho comet were rendered sixty 
times mon) luminous, it would have a Instro cqna! lo that of tho star ; and 
if it hail been rendered sixty times sixty times, that is la say, 3C0D times 
more luminous than it was, it would then luivo been sixty times more lumin- 
ous than the star, and in its turn would have made the latter disappear by 
the suporiorily of its Insnc. 

Tho conclusion fi-om thia is, that it would have been necwsary to illumine 
tho comelory snbstonco more lhnn3600 limes more than it wna illumined by . 
tho sun, to enable it to cause tho disappearance of a star of the eloventli 

We may ossnmo that the light of the moon causes tho disappearance of 
all the stars below the fourth magnitndo; thus tho aimosphorQ illumined by 
the full moon acquires sufficient lomiiiosliy to render stars of (ho fifth and 
all tower mognimdcs invisible. Bolwccn ilie lifih onu tho eleventh magni- 
tudes there ore si.i orders of magnilndc, and according to llie fractional 
letatiooB of these dilferent oiders we may admit that a Star which is a single 
degree of magnitude above another, id two and a half times mora luminoos 
than the latter. A star of tho fifdi magnitude is S50 times more brilliant 
than a star of tho eleventh magnitude. Tbos tho iUnmination of the atmos- 
phere by tho moon is much more intense than tho illnminotion of tlio comet- 
aij Eubstanco by the snn itself, since it would be necessary to rander the 
Miaet 3600 times more luminous to enable it to oxtinguiih a star of tha ' 
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deventh in^;nin]ile, wbilet the laminosity. of the atmosphere iUaminated 
onl; b; the moon u Enfflcicat to render invisUile, etara which aro 250 tinua 
mtfro brilliant. 

TJio disproportion becomca still mora etriking wlion wo consider, that ac- 
cording to the measurement) of Wollaston, to which Sir John Hcr^chcl sara 
ho ECC9 no oijjectiona to be mada, the illumination of the full moon ia B little 
leas than iho eight handred thoasaodth part of iho full illumination of the 

To complete the data of our definite calculation, ve Bhnli call to mind. 
that, according to the deneiiy of the air in the lower strata of the atmos- 
phere and ita total weight, aa indicated bj the barometric column, the whole 
atratum of air which constitutes the atmosphere ia cguivaleitt to a strattmi of 
about eight tilomsires in thickness, and posaeasiiig die dettaitr of the air at 
the surface of Iho earth. 

We have already fuand that it would lie necoasai? lo render the comet 
8600 times more luminous for it to extinguish the Inatre of a star of the 
eleventh maguitadc. To render a star of the fiflh magoitude invisible it 
would require to be ifaade SeOO-f-^^O times more brilliant than it is. Ia 
other words, if the atmosphcr; were SBOD -f* ^^0 times less compact than it 
is, it would be equivatcnt to the comet. As 36QO 4- 250 make 900,000, llie 
uiuo hondred thousandth part of the atmosphci-o would su^co to produce 
the same eSect of illumination us the comet ; but as the lutter ia in the fall 
light of the sun, while the atmosphere ia only iUaminated by tlie moon, 
when it extinguishes stirs of the iifih magnitude ; tliis circumatanco gives 
the almoaphcro a furtlicr advantage in the propnrtion of 600,000 to 1, which 
under ordinary circumstances gives the atmosphere a saperiority equal to 
900,000 -i-.eOO,000, or 720 bilUons. But this is not all ; the thickness of the 
cometory substance being 500,000 kilometroa, whilst that of the atmosphere 
is only eight kilometres ; wo must increase tlie above relation in the propor- 
tion of 500,000 to 8, which brings it to forty-five miUiona of billions, thus — 
45,000,000,000, 000,000. 

Thus, according to these data, the density of the substance of a comet 
could not be calcolatod at 10 high a qusntity as lliat of the atmosphero, di- 
minished by the enormous divisor, forty-five millions of billions. The shock 
of a suhatauce so rarefied would be nolbing at all, and not the least particle 
of it coald penetrate even into the most rarefied porta of onr atmosphere. 

According to oxperimonia of my own, gases lose their property of eiae- 
ticiiy long before (bey are reduced to such low dcnaitj. I do not tliink that 
at the ordinary pressureagascouldcompletclyfillaveEsol with 20,000 time* 
the original volume of the gas. Tlie substauce of comets is, therefore,. a 
kind of very divided matter, with ilb molecules isolated and destitute of mu- 
tual elastic leaction. 

It follows fi-om the preceding that both the mass and the density of a 
comet are infinitely email, and without any hypothesis we may say that a 
(heet of common air of one millimelre in thickness, if transported into the 
region of a comet, and iUaminated by the ann, would be far more brilUant 
than the comet. 
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The niBBB of the Mrth, according to the calcnUtion of Bailj, maj be 
nckoTwd U 6,000,000,000,000,000,000,000,000 kilognmmcs. 

The maitcr of comets beJDg uBimilated abovo the air, of which the den- 
ilt7 would be 45,000,000,000,000,000 tiroea leaa than that of tbe ordinary air, 
tbU woald lead na to asBimilate it to the snbatance of the earth diminished 
to about 194,000,000,000,000,000,000,000 times leas than its ordinal^ denri- 
^. Bj this estimate, a comet a« Ui^ as the eaidi wonld 011I7 weigh 30,000 
kili^nitnmei ; this ma&es thii^ tons of 1000 kilogrammes, or the weight ot 
thin? cubic metrae of water. — Gmpla Seadta, 185T. FA. 

In a aabsequBut paper praaented to the Academia !□ Maj, IBST, H. Bstn- 
tMt eoCera into a ralcnlation 10 ascertain the masa and density of the grcal 
comet of 1S15, which did not diminish the light of a ttai of the fifth magni- 
tude Been through the centre of the comet, to the amonnt of one^fth. Hia 
conclusion, founded on the diminatioa nhich light undert^oea in paesing 
dmmghfurof known rarely, is tbM the sntiEtance of tito comet of I S2S pos- 
■eaaed a denaity, nhic^ compaied with fttmospheric air at the surface of the 
earth, mast be indicated by a fraction, having anity of ha nameralor, and 
for its denominBtor a number sapeiior to unity, followed by one hundi-ed and 
twenty-five ciphers. 

When EetBchel, in his last work on aeCronomy. apoke of a few oancea as 
the mass of the tail of a comet, he foond nearly as mnny disbelieTcrs as 
leadeta. Nevertheleaa, aays M. Babinct, hia calculation is exa^erated in 
comparison with the preceding determination. M. Babinet promises, in ft 
ftitnre paper, to take np the veiy suggestive question, " Qiw are cometa 
visible 1 " 

CENTRAL RELATION'S OF THE SDK AND EABTB. 



In analyiing arecordof SSOearthqaakes and volcanic eruptions, cdlected 
tiom all sotirces, the monthly tables read aa follows : For 



AjrOr BO October, 

Hay, 17 SoYtmSm,.. 

Jane, U Deoember,.. 



By a glanco at the above aammary, it will be seen that the greatest number 
of these events have occurred during the course of the planet through the 
perihflic gecti'ona of its orbit ; that they increase steadily till the earth reaches 
the perihelion ; and then diminish, until at aphdion thei/ are feieeet. In this 
respect these phenomena show a very stendy and close inverse reference to 
the length and sweep of the radins vector; and from this point of view, 
holding unmistakable connectioti with well-known ostronomical lawa, they 
become special reaulCs of aolar causes. Hme do that cawa operate t 

One of the moat remaAable facts in Bobert Mallet's Repmt of 1851, M 
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Ilie British AsBodatioii, iros, that more esnhqiiakee occnired in our " winter 
months " than in the other months of the ytia. Mj focta accoi'd nitb liia Id 
this porttcalBT. 

Voa Tschudi asrerljuned, hv his inqairies in Pern, that an excess of 
earthqaskes occurred in that conntrj in November, December ond Janaarr 
of each jcar. 

By the most eurefU and extensive search into iho observations of natives 
and foreign residents, dnring a fortnight spent at Acapalco, in Mexico, in 
1853, 1 discovered that the saniB preponderiince of earAqnates, both as to 
number and violence, prevailed tlicro from October to rebmaiy evciy 

Since that time I have found the same notable fact to exist at Hawaii, 
although perhaps less marked aa n ragnlar annual result, in conseqnenee of 
the plutonic outlet of Kilauea being constantly open, and more or loss aclive. 
Nevertheless, of eigh^-nine earthquakes observed at Hilo in twenty-two and 
a, half jeais, levenieen more occnned daring the six. perihelic months, than 
dori:^ the apheUc months. This is deduced fitim the record of Mrs. Ly- 
man, the miseionary at Hilo, furnished to me fay Itcv. Titus Coan, of tlie 
same place. 

An inteiligent observer, John W. Widdifield, of New Tort City, who re- 
tided at FetropeatoEki, Kamtschatka, for one and a half years, informed me 
that it waa a fact mdl knoimt to the Russian residents, and that he Jiad ob- 
lerved the same, that earthquakes, which are frequent there, occor in greater 
nnmbers in the winter than summer, and that a volcano in sight of his resi^ 
dence was more active in the winter than summer. 

Mon». Victor Prevost resided for two years at the Isle of Bourbon, nearly 
llie antipode of the last-named locality, about (he same time that Mr. Wid- 
difield resided in Kamtschalka, and ho became familiar with the phenomena 
of the bmons volesno on that island. He stated to me, as the common ob- 
servation of the inhabitants, and of his own knowledge, that the. crater is 
quiet tiir six months, and active for six months ; and that every year the 
lava flows from it in December and Janaary. 

It is also given as a well-observed fact that earthquakes are more fiequent 
in Chili from October to March, than at the other period of the year. 

Dolamien, Hamilton and Scrope long ago stated, on the authority of the 
iabs.bilanta of the Lipari Isles, that the eruptions of Stromboli were far 
more violent during " the winter seasons than in summer." 

Here is a great array of authentic and suggestive facts which cannot be 
controverted, bat which most increase every year, all tending to one point, 
and that is, that plutonie agitations of the gidie liotd a permanent inverse ratio to 
Ae length of He radiat iKcKn- ; tiiath, tlie distanceoftJiecentreof tin planet from 
Ihe centre of the urn. 

All evidence tends to this conclusion, that the snn is the pniui: genetic 
agent of earthqnakes and of every other pliilo-dynamic impulse which acts 
against the crust of the planet, and breaks or elevates any of its parts. 

The question now arises as to the nature and operation of the bolia 
NCT, by which resalts so stupendons and regular, aieproducef 
SI" 
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from the centre of the planet outwardlj in oil laAai directioiu, eince it U m> 
inolated in space and to remote ftom tb« central bod; of ooc sjetcm. 

Eartbqaokes, emiBsionB of lava from orifices in the globe, and the fomw- 
tion of ialaudi and continents, are all minimn or maxima aaqaaica of one 
and the same btstem of cosmical djnniatcB. Tliia eonbists in tlie elastic 
movements of plntonic matter — the repeUing action of pariiclea — from the 
centre of graritj in all diteciions apon the cmst <^ tLo globe. Tbeso 
phenomena do not result from mere solar attraction aa commonl; ondei^ 
stood and taojLt as operating on the nearest matter presented in llio planet- 
ary mass, and thus drawing it away from that more remote, inasmuch as 
this operation would relievo ibe cruat from the pressure of molten matter, 
or anj other sort of matter beyond it, and prevent what Newton's theoty of 
tides, as taught, might at fiiBt thought make probable. They caimot either 
depend on the light or heat of the san, because eaclliqnakee occur vhh as 
great force nod frequency in the night, when the ruptured point of the planet 
is most remote from the sun, as when it is under the sun's meridian. Besides, 
it is well known that solar heat only penetrates the earth a few feet, and that 
it does not aflict the bottoms of oceans at all, while earthqaakea and vol- 
canic emptiona freqnontly take place in oil oceans, end also In high northern 
and souihem latitiides. 

All diacnssions of this subject tend to carry me further and further from 
the acceptance of any physical theory now received among philosophers. 

. Gravitation itself does not indeed become a questionable fact in my con- 
sideradons, bnt when applied alone to the inquiry into the natara of these 
phenomena it foils to explain them. They demonstrate the expression of K 
force whose dynamical seqacncoe declare the reverse of gravitation, although 
the prsoent relations of matter were primarity brought abont by, and do in 
reality exist through the ^oncy of tfaia force. 

A careful review, of tho subject shows Ibnt, while solar attraction is in- 
TCtsely BB the square of the earth's distance, and while the planet, dirongh- 
out its mass and volome, movoa in space as if it were n vnit or taera pmat 
in obedience to this law, tie indiBtdaal partkies of the jitanel in«, in like aan- 
ruT and in reality. Held to iU centre by an oUroctitin toAicA failowt the tame laa. 
This gmvitstion of individual particles, all aggtegating in radial lines from. 
Ibe OQtmost bounds of the atmosphere to the centre of the sphere, conetimtes 
the earth's density. It then follows that the earth is subject to the same law 
■ which we know to reign over the donsi^ of comets ond planets ; that is, the 
nearer the son the greater the intensity of atirattion between its individual 
particles, and the stronger the attractions of these to the centre of gisvity ;. 
in other words, tAe greater iU density, — not the greater attraction of one side 
away from tho centre, and still more from its anllpode, — bat the greater l/ie 
attraction in both theie points at the same moment to tht centre ofgracily. 

Now, as the earth's density depends on the gravimting power of its indi- 
Tidual particles to its centre, vihich centralizing farce varies inversely with the 
tarth'i distance from the sun, or, in more exact words, is inversely as tho 
square of the radius vector, we discover vast and unexplored fields tA inquiry 
qpeo to reseaich Mspeeting the daily changes and developmenli of rmw- 
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amw^ the particlea of the sphere, the n 
emrenu of foree, and Uio dTStmical m 
tre to the Emface of the globe. 

This 8lep in my reaearcheg connects nstronomj with geology, discloses 
the cause of IcrrestriaL magnetism, binding it wictt all minor experimentai 
inquiries and with the observations and discnsaions of all facts collected 
throughout the SDifoce of the planet, nod even explains its coonection wiih 
the Solar Spots, inasmuch as no agitation con take place in the sun wilhont 
coincideQt chajigcs in its molecular forces aSbcting its density, or the phj- 
sica! relations of its particles, vrhich changes are immediately felt in onr 
own globe, through the connection a/its centre inilh tht forces oflhe talar centrt. 
Thus too, this reBearch brings us face to fam with the prime cause of all 
pbysico-plntonie phenomena, not only that of eajthqnokea and volcanoes, 
but of those displays of dynamical power exhibited in the elevations of 
mountain raagea, and in the formaticm and revolatians of continents. Eorth- 
qnakes and plulonic emptioos, being events which maintoia parttcniar rela- 
tions to IJme, and being results of graduated opeiatiODs of force on matter, 
become objects of new and intense interest. 

Their esplaoation becomes indeed simple when we recognize tlie fact that 
■II great dyaamicaL disturbances are only efTects of the accumnlated force* 
of particles. The indiviihtU pmperlia and principla ofmnUcvia, inertia, at- 
traction and repulsion, beii^ recognised, it is safe to follow both matler and 
force wherever thcit combinations and expressions may lead as. Conse- 
quently, as the atlractive^fircea accompany atmra into their cosmicol combi- 
notions and constitute the great cenlcalizinglbrco of gravitation, eo the repul- 
sive forces must follow the same atoms ffor they cannot be ioat) and constitute 
another active power ufi't^inlho globes throughout space, — a power wliosc dy- 
namical energies witAia our oan planet as elsewhere, have hitherto been wholly 
ignored. The alteraining exertions of these two forces have been plainly 
enough exhibited in the motions of the matter constiiutlng the translucent 
spheres of comets, in their regnlar contraction and expansion, as tbcy ap- 
proach and pass away from the sun. The fact, as a mere statement, is 
noted by all telescopists ; but its physical importance has been overlooked, 
and no (uiplanation of the phenomenon has ever been attempted. Inertia, 
a given impulse, and gi^iVitation may he sufficient in the formoliB of ma- 
tlicmaticians to account for the motions of the heavenly bodies. That p<nnt 
h not here called in question ; hnt the force of gravitation alone is not suf- 
liiricnt to accoaitt for phenomena which are of doily occurrence within thi 
Laaadariet of the spheres that compose this solar system. 

Following the two forces of attraction and repnlsioit with metaphysical 
pertinacity into the material constitution of cosmical bodies, wa discosxr the 
same law to prevail in nature which is exhibited in all our experiments 
with matter. 

Disturb the eqnilibriam of molecular siatas in any form of matter by im- 
pact, pressure, or by any motion, and the i^pnlsive force is instantiy awak- 
Hted, however long it may have remained dormant. Thus originates a 
palpabla matocial tension, — the repteseDtatire of molacular repnliion, wbioli 
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In its most maglllfled erprSBBion, represenca within the boundaries efatphtre, 
A FOKCB lie KBTEBSB of yravitaliaa. Immedintely following the change of 
relations bctwocn thoao two fundnmcntii] forces there spring up Den forms 
of force, as electricity, light, heat, and mngnotisra with (/ler'r opposiles. All 
are gcnemted from the eamo Eoarcea. Each may become insensibly con- 
verted into the olhcr, nnd all vinlEh bock ngitin into the original essential 
proportion of molecules from wbicb they sprang. Al^ the conditions of 
these dual principles obey in exact ratios, the laws which gotem their fun- 
damental molecular congeners ; and Ihcir umonnta correspond with the 
d^^ree of motion, condensation and Tibration between atoms, nnd are de- 
veloped on a scale as vast as the volnmo or capacity of the body eubmitlcfl 
to external action, and corresponding; internal and central excitation. Tlie 
density of the earth at itt aphelioH is sucb that constant tension exists, yet, 
both density and tendon become greater when the planet is neareEt to the 
ma. Thus, notwithstanding a steady repnlaive energy or molecular tension 
■is exerted during all time, from the centre of the earth, in all radial direc- 
tions upon its crust, (as a sequence of solar force,) bo that fractures of its crust 
producing earthquakes or molten eruptions, would inevitably often occur 
when the globe is in aphelion ; still as tbe intensities of force between the 
atoms change by fixed central laws, with evay poivi of time during which a 
sphere moves in space, &a representative power of molecnlar lepulsion in- 
creases from the centre to the surface in direct proportion to the planet's 
density, and attaint iti maximum ai an earthquake and plulom'c firee mhtn thii 
derail^ » the greatat. This state of things takes place at perihelion. 

A word of illustration may render the above statements more Incid. A 
mass of matter, free at the surface of the globe from palpable tension, if car- 
ried toward it* centre, would have its particles excited or impelled into closer 
juxtaposition, dnring which condition rspnlsive energy, as above delined, 
would increase in proportion to its density. Similar derelopmenls of dy- 
namic energy would accompany this translation of matter from tbe surface 
toward (he centre, as are sensibly displayed by a solid ball of India rubber 
when compressed. Indeed the same physical results would follow ; for oven 
India rubber or any other substance subjected to fluctuating impsct, or vibra- 
tory distiurbanee of its molecnlar forces, generates heal, magnetism, elec- 
tricity or light. Thea lira fonxs developed ami fluctuating I'n intensilg in ra- 
dial llntt, from centre to tur/ace, become planetary fountains of powtr prodne- 
ing not only dynamic disturbances, as earthquakes, volcanoes, elevations of 
land and swellings of tlio seas, but those imponderable principles of heat, 
magnetism, and electricity whose currents freely pass within and without 
tha globe. From the preceding points of view, it will be seen thnt the eolar 
forces acting upon the planet in an inverse ratio of Iho square of the radius 
vector, are not mere incidental and wasting elements, bnt abtaltite creatiFe 
ffluencei which enter into the mundane centre and become a sort of physical 
animus to the sphere, prodneing the cohesion of every atom with every Other 
atom, transfusing into each and all, their very laws and ratios of power; 
and, by regulating their individual intensities of attraction and repulsion, 
modify the deitai^ of tbe globe, and become transformed in its boweU into 
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heat, in the Bolid cruBt into magnetiam, in tha oteaa and air into electricilj' 
and tight, each new expresBion of force being but the eqaivalentof the other, 
and all in turn conlribuling to the jencs/s and continuance of ortjaaic foraa 
which n"-aln reluming to the oiuth, yield up their forces to outer into the 
eonslitnlioii of Benaeleiis ehapes through nnending cycles. In this inqnirj 
the impercepciblo etBuenoes of the Golar centre assume visible functions, 
and an importance in terrestrial cbanges and in organic creations, which 
have never heretofore been detected. 

Thos the discovery that all plutonic phenomena spring fh>m the flactnst 
ing play of central forces between the san and earth, which n^ molccnlar 
aggregates correspond in their mutual relations with known fundamental 
atomic laws, and which also as cosmical and dynamic funclious bear con- 
stant inverse ratios to the length of the radius vector, connects the flrst 
great physical truth discovered by Copomicua, with ihat sublime conception 
recently announced by Faraday, respocting the probable identity and con- 
servation of all force. 

In this sketch all nslronouiical discDssions are omitted. But that the same 
facts occar in the snn it^lf, there can be no doabt, inasmuch as the agitations 
of its envelops show the same distribudons and transidons of the molecular 
forces, observable on the earth ; and (he volcanoes of tha moon, and the 
inequalities of the other planets show a fluctuating play of the same forces to 
have taken place within them, acting from their centres outwardly. Neither 
have the tides of the ocean l>een here referred 10, which on my demonstra- 
tions prove lo be results of reacting or repulsive forces, — the contraiy 
of Kewton's Theory, — inasmuch as the swcUuigs of the sea do not corres- 
pond with the moon's vertical position as they should if resulting from 
ditect attraction \ but follow a long ^me after, when the central attractive 
force has gradually subsided, allowing a reaction of the repulsive force to 
ensue, as the earth rotates beyond the lunar meridian. As the centralizing 
force of spheric gravity is excited into greater intensity when aoder the sun's 
and moon's meridians, and acts most intensely in radial hues — i. e. in 
great circles tangent to polar circles, — tlmaogh corresponding meridianal as- 
pects of the earth, it follows that similar effects would be produced in op- 
posite hemispheres, and ^t dey would ho most feeble in tliat most remote 
from the san and moon. And this wo observe to be the ease in the action 
of the tides, and in the oction of tho magnetic force, tliis last being only on 
index of molecular motions taking place within the globe in the same man- 
nor as the tides act without. Besides, Alexis Perry of Dijon, by great 
labor, has shown singular correspondences between (he age of tho moon and 
many eurthquakes, a general fact very probably correct, while my theory re- 
ferring tho primal source of all dynamic forces within both planeti and satel- 
lites to the sun, will explain all anomatios, ond bring aQ cosmic phenomena, 
both near and remote, within the range of more accurate mqairy and more 
certain solution. 

To make my conclnsions more clearly understood, I will sum them op 
in a few simple propositions ; namely, that on isolated particle of matter ai 
rt$t, is endowed with two ombtyonic inactive and insensible esseacea, which 
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eiitl iR egailibrio, tm if one force alone exisied, or rattier no /ortt at all ; 
that on the approach of anotlier particle, thcee cs^ntial principles become 
excited, and develop active forces of atlTodion and repulsion : that tiicso tice 
forces co-oxist vith particles cverywhera ; that readily coalescing {like drops 
of quickEilver, fbr inslancc) as particles approximate, these forces become, 
at lost, cosmicol units having a power or jntcntial magnitude proportional 
to c!io mnse of the sphere; that these forces liecomo centralized cosmical 
powers {absolute living mechanical farces in [ho universe) wlitch, as tplis-k 
properties, prodoco cohesion and densicy, the intensity of which varies from 
the centre of a planet to its surface, in ratios directli/ corresponding with tht 
force of solar altraciion on the whole nuuj .- that the earth, moving in an ellip- 
tical orbit with the sun in one of its foci, is nodergoing variations of inten- 
sity in its spheric forces with every instant of time and point of space ; that 
these forces dsougut si tue sen into intense activity at the earlh's 
aphelion, through the condensation of terrestrial matter there, arc never at 
rest ; but holding Buequal reladona to each other, compel, at eacli rotation 
and rcTolatioa, perpetual changes of radial action and toaclion among all 
particles which end in producing the physical phenomena GO observable, and 
hitbetlo so myslerioDB, on the surface of our globe. 



Ur. J. Dmmmond, in a comnianicacion read before the British Associa- 
tion, at its Inst meeting at Dublin, from the admitted fact of our earth 
having cooled down from an original state of flnidity, and that it now is ft 
Bolid crust inclosing a fluid mass of mollen materials, held that there must 
be an action of the sun and moon on this fluid mass analogous to that which 
caused the tides of the ocean ; that from thence an outward pressure on the 
cmat most result, propagated along it, in a manner similar to the great tidal 
Trave; and from this principle, in an elaborate essay, he deduced the ordin- 
ary magnetic phenomena, as well as volcanoes, earthquakes, and other vio- 
lent actions ; concluding by answering objcetiona which may ho urged 
against the foundation and details of this theory. 

Beaders who at« familiar with the views expressed by Dr, Winslow, in hia 
paper, read before the American Association in IS56, and subsequently re- 
fiised publication in Che proceedings of that body, will observe a striking 
coincidence in the views cnlertoined by Mr. Dtummond and Dr. Winslow. 

FUHTHEE IHTOKHATION CONCEKHIKG THE NATIVE IKON OP 



At a late meeting of the Boston Society of Natural History, Dr. A, A. 
Hayes read a letter from Mr. A. P. Davis, of Buchanan, Liberia, giving 
some further porticnhirs in relation to the discovery of Native Iron in 

Mr. Davis, from whom the epedmen analyzed by Dr. Hayes was received, 
in the present letter described tbe nuui fbnnd ai " being aa large t* thecrowti 
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of a man's h&t, and like ft rock of a jcUoir color taken from the eftrdi,''— 

"From lEs appcarnnco. I Enpposcd it woald break into pieoea; but it resisted 
die icpeatcd blows of a sledgo liammer of lifteon pounds weight, and I could 
not Beparata it by breaking, as the hardest btom only flattened ic" — " It 
ims bv these means we found out it was malleable." — " The huge bnlk waa 
pat ia the fire Eind blown to, nntil it became snfBcientty hot to be cut" — ' 
" Ic was divided into roaoj porta, and some of the eame bulk was actually 
ore, not malleable at all." , 

" It lins a very craggy Rppcamnce, with many cells in tt." 
" Where the ore is to bo had, or the distance that the ore in qaeation came 
ftom, is ftbooc four to eii days' travel." — "I have none now, but will, with 
Divine help, get some as noon as possible." 

EABTUQUAKES AT SEA. 
A recent meeting of ^e French Acadcm}-, leports from two masters of 
merchantmen were read, stating that on the 30th of December, 1858, the 
vessel of one was rudely shaken as by a shock of earthquake, in 10° south 
latitude and Sl° 35' west longitude, and that of the other when under the 
equator, at 20° west longitude. The Hrst yessel experienced several other 
ahocks, though slighter, Dccompanicd by a rumbling noise until font o'clock 
in iho afccmoDQ ; the second only experienced one shock. The weather was 
perlbctly calm at the time, the sea tranquil, and the temperatora remained 
unchanged. Aflcr the ii;porta had been repeated, M. Elie Beaumont, the 
geologist, remarked that it had long been supposed, from preceding observa- 
tions, that a volcano e:[igled in the Atlantic, at about the latitude and longi- 
tude mentionixl, and that it was no doubt an explosion of it irtiich had 
caused the seii-captains to imagine there had been an earthquake. 

VOLCAKOES IN CENTBA^ ASIA. 
A late number of the Journal of tho Geographical Society of Berlin con- 
tains an attirle by M. SemenofT, a Gussian traveller, concerning a volcano 
discovered by him in Mantchoo Tortary. It has been generally obserred 
that volcanoes, both in the old world and the new, are situated near the 
coasts ; from trhich it has been inferred that the proximity of the ssa exer- 
cises material inflaence on their eruptions. Chinebc records, indeed, mention 
the large inland mountain chain of Thian-Shan as possessing volcanoes, bat 
the only port of this chain hitherto ascertained as such is the Bo-Shon, the 
last eruption of which occurred in the seventh century. M. Semenoff throws 
a new light on the subject by producing evidence of the existence of a vol- 
cano in the district of Ujun-Holdongi, in Mantchoo Tartoiy, fifteen veista 
(nine and a half miles) north of the village of Tomolshin-on-the-Nemer. and 
twenty.flve versts from the town of Meigen. In January, 1721, an eruption 
occurred there immediately after on earthquake, lasted nine months, and 
formed a crater eight hundred feet in height, the lava extending over a snr- 
&ce comprised witliin a mdins of forty versts. In May, 1 T3S, n new erup- 
tipD pccnrred at a distance of thirty vcvets north-^ost of the former, and 
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luted & month, IstLfiiig ■ cnur one hniidi«d and Gltj feet in heigbt This 
is the Grat account wo bavs of tiiese omptions, and 03 titeso two volcanoes 
are situated at a distance of one thoasBnd vcials from the sea. and one thott- 
Mnd two bandied verals from the lake of Baikal, it foUowa that the proxim' 
ity of tlie SBS ia no essential condition for the existence or fonnadoo of 



ON THE EXnUcr V0LCAK0E3 OF VICTORIA, AUSTEAUA. 

At a recent meeting of the London Geological Society, Mr. B. Brough 
presented a paper on the above subject. 

The district in Southern Australia in which lavM, hosalts, nnd other evi- 
dences of recent igneous action are found, extends from the River Plenty oa 
the cast, ID Mount Gambier on the west. Its extreme length, is 350 miles, 
and its estreme breadth about ninclj miles. In some districts the scorin 
have been found by well-sinkers to overlie, at the depth of sixty-three feet, 
the original suiface of the gionnd, covered with coarse grass, such as that 
noir fbund growing ; and among this dry, but not scorched grass, the irork- 
men an said -to have found some living frogs. Over ttcarly tho whole extent 
of Victoria there are masses of intrnsive basalt, in some places columnar, 
breaking through both the granite and the polteozoic strata, and occasionally 
throngh the overijiiig t^tiarj (miocene) beds also. Extensive denudation 
lias destroyed iha probable overlying portions of these old basaltic oat- 
bursts, both before and aAer the tertiary period. A newer period of eruptive 
tiap-rocfcs, sometimes as dense and hard as the older basalts, bat more fre- 
quently veaicnlar and amygdaloidal, pierce the older tartiuy, sad also the 
post-lertiary beds, or the latter quartzose and auriferous drifts. These newer 
basalts and lavas were probablj erupted at a period when considerable areas, 
both north and south of the main coast-range, was snbmcrged, and the lavas 
cooled rapidly, and not noder very great pressure. These eruptions do not 
appear to have disturbed the tertiary beds, which ace usually found nearly 
horiionial. After these newer basaltic lavas were erupted and denuded, 
aud after the deposition of the overlying pleistocene drift, some of the vot- 
caaoca were still active (though not so energetic as preyiouslj), emitting 
porous lavas and pumice ; and at a still later period volcanic ash and scoriie, 
each as that which niSls on the ancient humus. 

Mr. R. B. Smyth pointed out the interest attached to the extinct vol- 
canoes of Victoria, as connected with the great volcanio chain extending 
fVom the Aleutian Islands to New Zealand ; and concluded with some ob- 
servations on the recent occurrence of earthquake movements In Southern 
Australia, and on the evident uprise of the coast-line, as having teferencb to 
the probably not yet exhausted force of the volcanic foci of that region. 

ON THE INDEHTIFTCATION OF THE COAL MEASDBE3 OF PESHSTL- 
TANIA AND THE WESTEBN IJNITED STATES. 
At the Montreal meeting of the American Association for the Knmotion 
of Sdenco, Mr. Leslie stidad that, during the past year, Mr. Lesqnmcax 
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d la identifring the coal-beda of PennEfh-anuk, Keotock;', and 
Oliio. Thus Uio Pomcroy conl at the mouth of the Gi«iit Kanawha is iden- 
tified with Uie Gate vein at Potisvillo, on (he Schnjlkill, and the highest 
coiU bed in Wesiern Kentucky, with tha p'eat Pittobargh bed of Pcnmyl- 



number of beds in a given Tertical space is no greater in the east ih^n in thi 
west ; the intervals ore snltstsntiitlly the same ; but a more valuable fact is 
lliat the relative values of tlie beds, among themselves, is raointained. 



Highly important additions t» our knowledge of the geological character 
and position of tbe so-called New Bed Sandstones of the Connecticat valley, 
and of New Jeney, Virginia, and Nor& Carolina, have been recently made 
through the investigations f>f Dr. E. EmmoTia, the State Geologist of North 
Candina. Tliis information is contained in Dr. Emmons's protiminary re- 
ports to tbe Legistatore of North Carolina, and in Port IV. of American 
Qeology by the same nu^or. 

The range of sandstones in qaestion is well known to extend from tlte 
north port of Mossauhusetts, on Connecticut Kiver, southward Co Long 
Island Sound ; to begin again on the southern port of the Hudson and con- 
tiouo into New Jersey, and, pursuing a course west of soutli, to appear in 
the States of Pennsylvania, Virginia, and North Carolina, even into the 
bounds of Soath Carolioa, thongh with intermptions. At tbe north this 
scries was formerly called the New Red Sandstone, Eupposed to be, geol<^ 
ically, next aboro the Cool Formation, and part of the Triasuc. On the 
Continent of Eorope, the Trias is divided into lArtt parts, the upper coiled 
tbe Kenper, the middle the Muschelkolk, and the lower the Banter Sand- 
stein. Tlie Uuscbelkalfc is wanting in England and in ottr country ; the 
other two are admitted in the geology of England, and Dr. Emmons main- 
tains the existence of both in Nortli Carolina and at the north, is the Upper 
and the Lower Sandstones, separated by their peculiar conglomerates and a 
partial nnronformabitity. If this is sostained, the BichmODd coal-Geld, and 
also that of North Caioliiui, must be placed, not in tbe Lias, or Oolite series, 
but entirely below both. In tbe ibrmer nshuion. Prof. W. B, Rogers placed 
the coal and sandstone in view of all the evidence attained in 1843. This 
viuw Sir Charles Iiyell considered (o be condrmed by his own aabseqaent 
Special Qxaminaljon, as he states in his Elementaiy Geology, sixth edition, 
p. 330. 

The researches and discoveries of Dr. Emmous have, however, changed 
tbe character and valne of the evidence previously collected on this subject 
In Virginia, there are two tracts of these sondsionea and shales, of which the 
eastern, on James Biver, has long supplied bituminons coal. 

There ore also two tracts of these rocks in North Carolina, in both of 
which HB coal ; in the nonbeni basin, npon Don livei, MinM>Unii)iiumt 
33 
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coal, and in the sooAcrn, on Deep river, bitaminooa. In thia more eastern 
and central range, the aandatone and shales extend from Granvhlc Connty, 
near Viipnia, soatheaBi 120 miles, across the state, to Anson Countj, 
and into Soalh Carolina, Near the centre of this series, in Chatham Counly, 
is a "plant bed," below which Dr. Emmons fonnd the remains of a largo 
Sanrian, named by Leidy, Dictyocephalos elcgaos, one of the Labjrintho- 

In the Chatham series Dr. E. makes known two Saurians, of tho Theco- 
dont division, or whose teeth are set in distinct sockets. One of these he 
considers to be the Clepsiiaums of Lea, because its vertcbne have the hooc- 
glais form, and which is named C. Leai, by oar nnthor. The otiicr, Theco- 
dont, Dr. Emmons has named Kuliodon Camtinensta ; Itntiodon meaning 
mrintU^odh, a fine chaiscter on the teeth for the genos, while the spcciHc 
name commemoTBtes tbe atate of its location. Of this animal Dr.E. fignres 
a "lower jaw, seven inches long, with sixteen alveoles," (sockets J. 

Dr. Emmons has also discovered, in tbo Chatham series, teeth of the 
PalfeosBums, thus making three diaUnet genera, and at least four, if not Ave, 
species belonging to thia (Thecodont) section of Lacertilia, in the Chathani 
rocks. With these also occur, ainndantly, coprolitea of Saurians, 

These diacoveries aeem to fix the position of the North Carolina Sand- 
stones, as belonging to the Permian group, or else the Bunter Sandstone, 
as the aaurians discovered by Emmons are characteristic of these formations 
in Europe. Another discovery, however, by Dr. Emmon!, seems to otTcr 
some objections to tliis ctasstllcation. It is that of a Mammal, belonging to 
the Placental Insectivora, of which three jaws have been found. One of 
these jawa, figured by Dr. E. in his report, is " nine-tenths of an inch long, 
and contains seven molara, three premolars, one eanino, and three incisors," 
or fourteen teeth in one side of the lower jaw. 

These remains belong, undoubtedly, to the oldest fosail mammal hitherto 
discovered, which has received the name of DromalAeriam (ranning wild 
beast) lylvalK. They occur associated with the Thecodont Sauiiins, l>efbro 
mentioned, and aomenbat rasemblo the remains discovered in the Stones- 
field alalea of England. 

Profeasor 0. Hecr, of the Federal Polytechnic School, Znrich, who Is dis- 
tingniahed for bis knowlcilge of fossil planM and insects, haa recently exam- 
ined, with great care, the various fossils diacovcrcd by Br. Emmons in the 
sandi«toncs of North Carolina, and otbera from Virginia, and as the result 
of such examination, he maintains tliat as yet not a single species of plants 
of the Jurassic seriea. has been discovered in the Richmond or Korth Caro- 
lina sandstones, but that there are several identical with tliose of the Ecupcr 
in the vicinity of Stuttgart, lience the oppcr sandstones are equivalent to the 
Kcupcr, as Dr. Emmons maintaina, and l^e lower are Permian, or, at leaat, 
no newer than the Banter sandstones (lower Trias). It in nlsa stated that 
Mr. Lycll, after a full examination of the apeeimens in the hands of Pl«fessor 
Herr, baa arrived at the lamo eonclasions. 

In relation to the above discoveries, tlio snbstance of which haa appeared 
in Sillimtui's Jounial, Professor, Dana makes the following rsmaiks : — In 
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Ibe deteAnination of the oxoet age of Ibis EondBtoue, the only rock in thk 
countiy east of iHe Mksisaippi, occarring between the CarboDiferoaa and the 
CietBf eona, «e cannol be too caatiooa in the nee of eridence. One or two 
consideracions ^e, therefore, here suggested. In the first pltice, the Fauna 
and i'lora of Amoricsi, of tbia modorn epoch, is represented in Europe, and 
qniCe GtriLzioglj, aa hna boen shown hj the Fauna and Flora of (he later 
tertiarj of Europe. The life of correapouding ages in the two rontinenta has 
thai been older in Amerioii than in Europe. This is one point to be well 
weighed. Again, in. delernuDing the age of a rock from its fossils, wo should 
ra^r look to those which indicate the more recent period, than those which 
bear the other waj. This criterion wijatd bring ns right with regard to onr 
own epoch, while, bj avoiding it. we might ho able to prove that we in 
America are of tho Tertiary age of the worid. Now, as Mr. Redfield has 
shown, tho fossil fishes, — tbo most characteristic species of any formation. — 
are but )iol/ hcterocercal and come nearer to the Jurassic type t]ian the Tri- 
a«sic There is hence reason fbr the opinion, notwithstanding the important 
evidence brought forward by Dr. Emmons, that Che Lias period may be 
represented by the formation ; and we may be neatest tlie truth if we regard 
the whole farmation as Gort««ponding to tbo Lias and the hitter half of tin 
Tria«. Tbo examinations by Mi. Heer accord irith this conclusion. The 
£aropeaii subdivisions of the Trias we should not look for on this continent; 
even if we had the whole of the formation, any moi« than the European 
•nbdivixions of the Devonian in the American Devonian. American geology 
is deeply interested in the decision of this question, and owes much to Pro- 
fessor Emmons for all that he has done towards its olucidation. 

FOSSILS OF THE CONNECTICUT EIVEE SANDSTONES. 

At a recent meeting of the Boston Society of tfatoral History, President 
Hitchcock exhibited specimens of impressions, which he snpposed to be those 
of a Myriapod, foimd at Tutner's Foils on Connecticut Eiver. 

Be also presented specimens of depressions fbnnd in tho same series of 
locks, of regular polygonal fonna, generally from five to eight aided, shal- 
low and about an inch in diameter. Similar depressions have been found 
in the Niagara limestone of New York, of two or three teet in diameter. 
These laat have been referred to tho action of tadpoles, and President Hitch- 
cock was also inclined to refer the specimens from Connecticut River to the 

Mr. II. further stated that he was now doubtfol if Che tracks which he had 
supposed to have been made by bird«, in the Connecticut Valley sandstone, 
wcro roally produced by birds, since one great ailment, namely, Chat of the 
number of phalanges in the toe, is lost. Tracks of an animal which was cer- 
tainly a qnadruped, nro now found, presenting the same number of phalanges 

At tho Montreal meeting of the American Association, Dr Hitchcock 
also read a paper on tho age of the Coonecticnt Biver sandstones, and de- 
duced Hit following conclusions : 

1. ThM« is a belt of sandstone tying in MassachnseCts, immediately above 
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die trap, ^dch is ihs eqaivaleiit of the oolitic or jnrasBic ■eriss of Eoiope, 
MpecUllj the has. 

3. Thia belt of Kandstone is the equivalent of Aa lower Jurassic saodslone 
of Eastern Virginia and North CAroUna, containing reiy valuable beds of 
tdtnminoua coal. 

3. Hence, woi^ble beds of coal maj jet be found in the Vallej of the 
Connecticat. 

4. The strata of this sandstone belovr the jarassic belt are thick enough 
to embrace the Triassic and Pennean groups, and peihaps even more. 

5. The upper part of this sandstone formalion, the coarse conglomerates 
of Metswampe, majr be found to have a place in the rock series higher than 
thejnnsaic. 

njTEBESTING DISCOTEEY OF HUMAN REMAINS. 

At a recent meetii^ of the Boston Sodety of Natural History, Dr. A. A. 
Hayct caramuiiicated a letter from Dr. C. F. Wiuslow, contnining nn ac>- 
count ct the diicovcrj of a fragment of a human cranium, one hundred and 
dgtity feet below the surface of Table Moaatain, California. The letter, 
which was accompanied by a portion of the bone in queation, sajs : 

"Hy friend, Col. Hubbe, vhose gold clums in the mountainj teem to 
htiTS given him much knowledge of this singular locality, writM that the 
fragment was brought up in " pay dirt" (the mtnen' name for the placer 
gold drift) of tlie Columbia claim, and that the various strata passed through 
in sinking the shaft ctuiaist of volcuiic formations entiraly. Whether hii 
kuowlei^ is accurate touching the volcanic fonnationa, I have some doubt, 
and have written for more certain information. 

" The mastodon's bones being found in the same deposits points very 
clearlj' to the probability of the appearance of the human i&ce, on the wett- 
em portions of North America at least, before the extinction of those hnge 
creatures. As I have fragments of Mastodon and Elephaa primigenios, or 
a kindred qtedes, lak^i between ten and twenty feet botow the surface, among 
the upper placer gold deposits of the same vicinity, it would seem that man 
was probably contemporary, for a certain poi'iod, with the closing dynasties 
of these formidable races of quadmpeds. This discovery of human and 
mastodon remans in the same locality, gives also great strcnfrth to the passi- 
ble truth of an old Indian tradition of the contempoiaiy existeitee of the 
mammoth and aboiigioals in this region of the globe." 

NEW roSSIL OPHIDIAN. 

At a recent meeting of the London Geological Sociory, Pro&ssor Oweu 
called attention to Ihe remains of a fossil ophidian, obtained near the Boy of 
Balonica, Greece, from hods of fresh water tertiary. The vcrlebriE were 
thirteen in number, indicating by their size a serpent of between ten and 
twelve feet in length. 

Si^ipoaing them to have been detivod from other parM than die antertor 



r.,u,i„K „,Got)^lc 



OKOLOOT. 877 

fborth part of th« bniOc, tbey letonble in tbe length of the hjpapoph^r^ 

tho vertebral of Crotalai, Vipera and Natrix ; which ihej aUo resembls in 
tho proscDco of It process developed from both tho upper and lower part of 
the diapophysia, Tho results of a mlniile compurUon of all the ports of th^ 
complex vcrtchne of opbidiun reptiles were given, which rendered it proba- 
ble Iliat tlie SaloQicn fossil serpent resembled tliose genen in which tho hj- 
pnpopliysis id well developed from all the trunk vertebrie ; tlie breadth of 
the base of tho neural oich indicates that they have been from atxiut tbe 
middle of the trunk. Tiicy offer so many points of resemblanco tvith those 
of tho rairloinake and viper, that thcj may have belonged to a venomons 
Gpodes, but ihcy me specifically distinct from those existing serpents ; they 
differ generically and in a very marked degree from tho vertobne of the gieal 
constricting serponts (Pgtion and Boa), as well as from the large fos«il ser- 
pent (Paiaophii) of the Eocene Tcrtiiuy formations. A summary of the 
known existing serpents of SoaCbem Europe and Asia Alinor was given, 
Ebowing that DODO of the living spedes equal in bulk the fossil serpent. "A 
classical myth embalmod in the verse of Virgil, and embodied in tho marble 
of the Laocoon, would indicate a familiari^ in tbe minds of tbe ancient 
colonists of Greet« witli the idea at least of large serpents. But according 
to actual knowledge, and tlio positive records of zoology, tbe aerpeat be- 
tween ten and twelve feet in length, Stora tbe tertiary strata of Satoolca 
must ba deemed an extinct species." for this fiiisil Piofesioi Owen pn>> 
posed ths name of LaophiM cnlal<Hdei. 

KEW F03SII3 FnOU THE POTSDAU SASDSTOKE. 

Hitberto the Potsdam Sandstone of New York, the lowest rock of the 
Silurian, has been known to afford no fossils but one or two species of the 
genus Lingnla. Through the researches of Mr. F. H. Bradley, of Now 
Haven, a species of Trilobite (genus Calgmene) haa been discovered, and 
also one of PUuroUman'a, besides an impres.iion of a crinoidal disc. The 
Plenrotomaiia is only a cost. The Trilobite, ^though a small one, its 
breadth bat one eighth of an inch, ia well preserved. The buckler and 
caudal exmmicy have not been found together, but the markings of each 
are very distinct. — Praaeding$ Montreal Metting Ameriont Aaociatiim. 

rAlX or A. LABGE 1U63 OF HETEOHIC IBOS IK SODTH AU£SICA. 

Mr. K. P. Grey communicates to the Philosophical Magarine the follow- 
ing account of the Fall of a lai^ moss of meteoric iron at Corrientes, 
in South America, as given in a letter, by an observer of the phenomenon, a 
Mr. H. E. Sjmonda. Ho anys : In 1841, 1 accompanied tho Corrientine 
army in its invasion of tho province of Enlre Rios. One morning in 
January, when encamped on the river Mocorita, near tho Corrientine fron- 
tier, wa were all awaked from a profound sleep, and every man of the army 
of 1400 sprang on his feet at the same momcnL An aerolite was falling. 
The light that accompanied it was intense beyond description. It fell in an 
S2» 
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•btiqufl direction, probablj at an angle of about 60° with the eoitfi, and ia 
coum iru from east 10 jteeL 

lu appearance iros that of an oblongated sphere of Are, and ils track frara 
die ikjr was miu^ed bj a fiery Btreak, gradually fading in proportion to the 
dialance from the maae, but as intensely laminous as itself in its immediate 
vicinily. The noisa thai accompanied it, thongh onlikc thunder, or anything 
else that I hare heard, was unbroken, exceedingly lond and terrific. Its fall 
itas ocmmpnnicd by a most eensibie movement of the atmosphere, which I 
thought at first repellent from the fitlling body, and afterwards it became 
EOmelhin;; of a shait whirlirind. At the same time I and my companions 
oil agreed that we had cspericnccd a violent electric shock; but probably 
this sensation may have boon bnt the effect on onr drowsy senses of the in- 
descrU>ebly intense light and notso. The spot where it fell was about one 
bandied yards from the extiuno right of our division, and perhaps font 
bnndred from the place where I had been sleeping. Accompanied by our 
geaerat (Dr. Joaqnin Uadauaga), I went within ten or twelve yards from it, 
wfaicfa was as near as its heat allowed as (o approach. 

The moss appeared to be considerably imbedded in the eortli, wMch waa 
■o heated that it was quite babbling aronnd it. Its size above the earth was 
pa^liEps a cubic yard, and its shape was somewhat sphwicol; it was in- 
tensely ignited and radiantly light, and in this state it continued until early 
dawn, when the enemy forced us to abandon it to continoe onr march. I 
may mention, that, at the time of its fall, the sky above ns was heamifiilly 
dear, and the stars were perhaps more than usoally bright ; then) had been 
■beet lightning the previous evening. 

I never afterwards hod an opportunity of revisiting the Mocorita, fOT onr 
pecmanont encampment was ^irty-five laagoes to the north of that pass, 
between which and onr encampment the eoantry was entirely depopulated 
by onr long wiu' ; bnt as the spot where tho aerolite felt was known to many 
of onr subaltern officers, who were frequently sent Co observe the frontier of 
Entre Bios, I have heard them describe it as a " piedra de 6&to ; that is, a - 
stone of iron ; and I once provided one of the most intelligent of them with 
a hammer in order thai he might bring mo a sample of it. Oo his return be 
told me it waa so excessively hard that the hammer bent, and waa broken in 
nnsuccessful attempts to breali off a small piece of it 

IHNEEAL PHODCCTS OF GREAT BBITAIH FOE 1SB6. 

I^m (he reports of the keeper of the mining records of Great Britain, 
published August, 1S57, we derive the following correct data respecting the 
mineral prodadions of Great Briwin for the year 1856 ; 

The valne of tho mineral produce of the Ucited Kingdom in 1SS6, at the 
mine, colliery, or quany, before any charges for carriage were made, or cost 
added in any way for manufacture, was upwards of thirty milliotts and a 
half BteiLing, as follows : 

Tin, ;e683,8B0 

CcifpttOn, 3,8U,Ma 
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ZineOre, S7,«S 

Iron I>rite«, ...43,068 

Iron Ore, : 6,B95.ai6 

Araeuie, 1,911 

Klekel *ad Dnainn, wi 

CoHa, 14663,868 

Salt, 653,893 

Bdryles, etc., 10,000 

Porcelain, ete., 330,896 

BnUdfng SWdm 8,0*2,478 

Of all these BnbsCani;e9, sijs the report, tha qnantitleB obtained in I89B 
are larger than thouo of the preceding yean, bat of coals the increase is 
something extraordinaij. The money value of coals is now more than half - 
that of all the other mineral Bubelances put together, and the increase in 
quantity is npwards of two mttiim (tnu. The coal piodace of last jeax as 
compared with the two preceding yeois, is as follows : 

1864 64,681,401 

1855.... 64,153,070 

1866 66,645,450 

Of this increue of the raising of coal nearij one half has been wanted for 
export, while the remainder baa been called for by the eDormaiu increase of 
out* iron nunn&ctorea and railways. Nearlyooe-foorthof diewhc^aiiiongC 
of coal ratsei] in the United Kingdom is the produce of the mines of Dor- 
ham and KonhnmberUnd. Those two coiui(ie« are being nndetmined at 
the rate of fifteen millions of tons per annom, and yet, say geologists, we 
have no need to foar a supply of coal falling ^ort for some hundreds of 
years. 

DEEP SEA^OmiDIKGS- 

In connactioa with the eurreys loEtitDlad in behalf of the trana-Atlantic 
telegraph, some highly-important exploratioiu, by means of deep sea-sonnd- 
ings, hare been made dniing the pact year by Capt. Benyman, U. S. K., 
of the sorreying steamer Arctic. 

Sonndinga were made and aabmarine temperatures observed at deptiis 
varying from eight hundred fnihoms to three miloe. Compared with these 
results, the observations of others in compatatively shoal water, are of minor 
interest. In every instance specimens of the bottom were obtained, gcne- 
tslly of what appeared a dark blue mad, but which, when examined with a 
powerful glass, exhlbiled the same curious microscopic revelations observed 
in the spedmeas from the telegraphic plateau. But the most cnrioos points 
were the tomperatnces of the bottom of the ocean. So imperfect is the 
appaiatas for registering these submarine temperatares, that contradictions 
will arise, but a constant repetition of experiments has proved that at a 
depth of three-fourths of a niile and over, there exists a degree of cold dh- 
koown on the snrfaoa. 
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Ai limea ths Stucoa tbennometen r^uteied « tempeiBture below ibtd. 

On one ocouion, otuchieg two to the Mjne sounding, thej rcgiBtarcd at a 
4«pth of a, thousand (adioais ten and eleven and onq quarter degrees respcct- 
Ivel/. On the next trial, at a depth of 1076 fathoms, both reipstcrcd ica 
degi«ea. In 1S96 fathoms water, the two thermotneiera in use indicatiNi, iho 
ona too, th« other eight degrees, while in nearl; cvarj' ease where a com- 
parison could be made between the registration of two or more, a greater 
difference than ten degrees was very rare. 

Someoftbe depths obtained were enormoos — the greatest reliable depths 
ever obtained. In eveiy instance ample specimens of the bottom were 
brought up, and the depths ks recorded bj the little soonding apparatus and 
the omoanl of line expemied were in rer; exact agreement. 

FOSSILS FBOU THE CEIHEA. 

"Bie tmnpoTSij occupation of the Crimea during the war led to some in> 
(eretting geological discoveries. Specimcm of fossils from the varloai 
(trota were sent to England, and with these, including some formerij sent 
from St. Pcienburg, seveaty-tbur specimens have been addod to the pub- 
lished list of foBbils from that country. ThCBo fosaila, with one exeeption, 
belong to the inverlebrota. The geological fbrmatiDns show the probabilitj 
that, at one time, die Caspian and Aral, with the Black Sea, formed a vast 
Inland sea, now separated by the gradual flilisg np of the communication 
between them. The exiatenco of coal deposits had been nunored, but thesa 
proTed to be lignite of ordinary qnoli^. 

NEW FOSSIL BIED. 

At a recent meeting of the French Academj M. St. ffilidre annonnced 
diat a foaul bone of a tuid bad been lately discovered at Aimagnac, depart- 
msnt of the Gers, in France. The bone was described as a humerus of the 
right side, and as one-third longer than that of the common albatross, which 
Is ihe longest of those of living birds ; but between it and the humerus of 
the albatross theic are various differences. M. St. Hilaire stated that hs 
had come to the conclusion that it belongs to a peculiar and distinct branch 
of the palmipeds, to wliich he proposed the name of Pelagomis miocanus, in 
order " to recall the presumed babiu of this great bird, and (he geological 
period in viliich it lived," 
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Two brancliea of a tree mB-j cot oufrequentlf be observed to produce a 
perfect bifurcation ; that la, the; separate &om a common point Furtbar 
examioB^ii will show tbjLt sacli branches take their departoro fi^om one and 
the some bad. la rarer instances, five or six braocheB may be obterved to 
all start from a common centre, aad with a n^eularitj that snipiiBe*, when 
contrasted with the airangemont of the leet of the tree. These e^t< are 
now and then pioduced bj genning, or inocatatiug, and not seldom by the 
nnaasisted handiwork of nature. When the latter ii the case, the biforca- 
tion is caosed by the bite of a caterpillar, or some other voradoos insect, 
which has bnt to gnaw the point of a bud to make it grow donble, 
tnple, qaadraple, and so on — to transform itself indeed into nomerous 
buds, thereafter distinct and separate, each parsing singly through «tl tlM 
phases of its vegetation. 

What is hece laid applies to buds that produce wood ; it is equally tnw 
of those that produce iruit. The insect plies its mandibles, and quite uu' 
consciously starts a new order of dcvelopmcnia. After all, however, a little 
reflection would lead as to believe that buds might be as f«ctmd as seada. 
If one grain of wheat produces many graios, why not one bud many budf, 
if we can only get it into the light condition 1 What this condition is, w« 
.Uarn from the insecL 

At all events, it has been learned by M. Hillot-BmM of I'rance, aad 
turned to good acconnt, for he produces effects ai pleasure, without waiting 
fbr the accident of an insect ; with the point of a penknife, or a slip of sand- 
paper, he makes buds produce as many branches as he chooses. Tlie 
notion occurred to him in 1B49 ; and he at once mode experiments which 
were snccessfu! : and repeating these year by year, he has now produced ft 
new and singularly interesting process of urboricullure. A coDioiissioQ ftp- 
pointed by the Minialer of Agricullnro end Public Works to examine into it, 
reported In the following terms of what they had seen in M. Millot-BniM's 
gardens : " Several peach-stems present a muttiude of branches proceeding 
fmm the same centre with mathematical regnlanty and symmetry. By 
skilful disbndding by incisions, and nipping of the buds or shoots, he 
arranges the trees in a way at once &o moat picturesque and fastastia. 
Under his fingers, the obedient branches assiune the most varied and degaat 



u,i„K.,Got)^le 



&82 ASXVXL or SC1£MTIFIC DI9COVB&T. 

fi>nni ; hs InciCMet die ftnctification, and develops the fbnnation of boda 
According to hii wiah." 

Thoroag;ht]' to illiutrata the netilu, diagranu would be nocessarj ; iro 
(ball, however, eodeaTor to explain as clemij m Iha Bnlject will sdmil; of. 
U. Millot-Brnlf 8 elementary flgnre codbuIi of a Btmight branch which liiam 
one common tentn wparAes inlo fifteen bianches, resembling-, in fact, & 
■mall tree with a le^Urlj-fbrmed head. A second represents nn espalin- 
peach tree, the btancbet of which radiate in the fonn of a wheel, each branch 
terminating in on oval ring of smaller branchM, developed at r^ular inter- 
val!. From these simple forms, others of a more complex nature may bo 
prodttced ; a single stem, properly managed, will foim a square, a paraliclo- 
gram, of a series of diclei, so elegant in deaign, that if copied in papier 
machri they would be prized as giacefnl onuunentB for the drawin^Toom. 
The bads may be multiplied, and the bronctiGa sent off cndielj at the pleasure 
of the cultivator; hence there is no limit to Ibe forma which may be pro- 

In the course of bis oiperimcnts, M, Millot-BrnW discovered another of 
the interesting secrets of orboricuttare, namely, that littlo branches mnst not 
be developed immediately opposite each other on a horizontal branch trained 
agaioBt a wall or on stakes ; and the reason is, that the branches which ma 
npwardi take Dp all the sap at the expense of those running downwards ; 
tiie latter consequently langnish. It tbonfore becomes absolutely necessary 
to develop &a smalt branches allemotely — each lower one between two 
tipper ones — on all horizontal branches. It is possible, moreover, to assist 
the lower bianclKS by bending the nppcr ones npon themselves, making 
diem form a sort of knot, bnt always with the prccanlion of leaving ths 
extieroe points in an upward direction. 

Any intelligent person may, by a little dexteri^, become a practised 
arboricnltnrist. The process in its simplest form appears to be to decapitate 
die hods with a petiknife as soon as the sap b^ins to circulate in the spring. 
In a few days, two new bnds appear at the base of the bud thus operated on, 
and the vegetation of these is easily equalized by expert trimming, or pinch- 
ing off when necessary. The eqaitibrinm once established, these two buds 
may be similarly tt«ated, and as each wilt produce two'more, any namber 
of brancties may be obtuned, and a thick fall head developed on the lop of 
a single stem. To make branches shoot in rlijferent directions, the icrmirtBl 
bnd of the main branch is pinched m one side or the other, according as the 
direction required is to the right or left ; and the new buds being pinched in 
turn, perfect control is establiabed over each brancli from its very enriiest 
growth. We pretend not to enlcr into the minute details that would bo 
requisite in a liortienltunil publication ; all we propose is to convey some 
general notion of what strikes us as a remori:able discovery. 

Wires are used when neccsBnry to mnintnin the branches in a proper 
position i and from this point we are led to a consideration of pi-acliial use 
and value. This method of multiplying branches being introduced into" 
museries, the trees grown will be mora fmitfal and lost irregular in form 
than buetofore. Who would not rather see a shapely tree than a straggler I 
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It iritl ensbl« lantbcape-gordonera to make Bingls trees or pnnps as otna- 
nicntal )u they please. Parks miiT thus become more bcoatifal than ever, 
end public walks, boulevards, and the like, maybe decorated according to 
tasto or fancy. There are many persons who will, perhaps, say that tree* 
sro most beantifal when left entirely to nature ; bnt they bi^et that natura 
BDinctinies prodacea instable as well as animal deformities, and that it must 
tlierefore bo an adrantage to be able to encourage gracefulness. 

But M. Millot'Brul^'e melbod adnjita of &n immediate and eminently use- 
ful opplication — namely, that of controlling the form of branches in planta- 
tions grown for their timber. In agricnltaral implements, in ship-bnilding, 
fjncy cabinet-making and carpentry, as well as in other employmonla that 
nill sagp;est themselves to tbe mind, angolar, forked, aiid bent timber is an 
article of prime necessity. What an advantage is gained to the grower 
when, using his judgment, aided by his penknife and a slip of sand-paper, 
he can moke tbe trees under his care obedient to his will. 

ON THE COLORING OF THE SKUT OF FEDITa. 

The following article, by M. JFlotow, is translated from the French" Jour- 
no/ rfe Za Societe Impen'aie of CeniraU d'SorticuUvrt." 

" Duhamel, in his Treatiseon Fruit Trees, says, that to encourage the color- 
ing of kernel fruits, it is moroiy necessary, when they have attained their full 
siie, to remove the leaves which shade them, first from one side, th^i from 
the other, and finally all round. He odds, that their coloring may be ren- 
dered more brilliant by marking the side next the sun with a hair pencil 
dipped in cold water. This passage applies more especially to pears. It 
sn^ested to M. de Flotow eaperimenis, the results of which he has given 
in a lengthened article on kernel frails in general. lie selected some favor- 
ably sitaated fruit of the NapolAjn, Bcnrre d' Hiver, B. Diel, Merveille de 
Chameaux, and more particnlarly of the Poire longna blanche de Dechant, 
on which he had never observed at tbe time of ripening the least degree of 
redness, whilst the other varieties had several times exhibited a little red aip- 
preaching 10 yellow or brown. Ho moistened these in the morning, and 
repented tbe operation several times daring the day, when the son shone 
upon thorn ; and he continued this treatment as loi^ as the weather peiroitted. 
1 ho result of this experiment has justified the assertion of Duhamel. All 
ttic fruits thus moistened were remartable among others of the same variety 
nnd on the same tree, by a more brilliant red. The Poire de Dechant, in 
particular, exhibited a decided red tint, while the fruit usually presents no 
such appearance. 

" M de Flotow had remarked, but without being able to account for tb» 
fact, that in apple>< and peaiB which were striped on both sides, the lays or 
Btiipes were loagitadinal, that is, from the eye to the stalk, bnt never trans- 
versely, ahhongh he says that in several works on [>amolo^, fruits ore 
figured ivith tha stripes in the latter direction. The results of the ejcperi- 
tnents have led to the conclusion that the action of the sun's rays apon (he 
dun of fruits wetted or moistened by dew, is the cause to which the prodtio- 
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tion of tb«ee red bands is to be Braided. If, says he, fhiitg wett«d hj Sew 
are observed whUat tbe nji of tbe rising bqq strike npon them, it will ba 
•eon that the moiatnte coUocled in drops on the edge of tho cftTity in which 
(be Blslk is inserted, and on the sides, rorming lines of moisture, of jn^ater 
or less length, acconliDg to the size of the drops, and according as the sdb 
«Ti^mtes them with greater or less npidity. It will be underatood that 
tha« must be gi«at difiierences in the streaking, according as the dewg aro 
mora or leas freqneat, according as they are light or honiy, and according; to 
the power of the san's rays and the fineness of the skin. It is likewise prob- 
mUe that (he diff^ieace between tho day and night temperatnies has some 
effbrt in this respect; and streaked fniiia ara generally aatamn or winter 
varieties. Fears ai« seldom streaked, or, at least, not distinctly so. 

To throw aoDu lif^t npon tbe coloring of frnits, M. de Flotow has tried 
the action of acids and alkalies upon the skin. The following are briefly 
the principal resnlta of his experiments : Strips of skin, ramoved from the 
fruit and cleaned, became intensely red when treated with diluted salphnric 
add ; at the same time they yielded a red juice. The color only became 
brighter and more beautifnl when treated with diluted hydrochloric acid. 
Ammonik restored the original color. Other pieces of skin having been, in 
the first place, treated with ammonia became brown, and their color daric- 
ened to snch a degree that they appeared black; on tho application of diluted 
•nlphnric acid tiieir natural color was speedily restored. The Pomme douce 
d' Ameriqae, which is streaked with bright red and pale yellow, underwent 
DO panicalar change when treated with snlpbnric and hydrochloric acids, 
the red lines only bc>coiniug a little more conapicnons ; and with ammonia 
tbey became of a blackish-brown color. 

Whilst leaving to botaniala and chemists the ejcplanaiion of t1ie«e facts 
and tereral others contained in bis memcHr, M. de Flotow believes, bownver, 
that he can conclude frr>m them that the matter which reddens the skin of 
frniM is totally different from tho green matter which is also found there ; 
and that it likewise extends to the flesh immediately under the skin 



Hm report of >3m standing committee of the British Association, on &i» 
subject, was read at the Dublin meeting by Dr. Daubeny. 

They state that ofler planting, year after year, all tlie seeds they were able 
to collect, they had now left, but four species of plants whose ftecds continued 
to grow. These were seeds belonging to the species Ulcx, Dolichos, Malta, 
and Ipomeo. Tbe results aie curious and interesting. We now give them 
for tho information of our readers, and for refbrcnce. The register of every 
experiment was exhibited with tho details kept by Mr. Baxter of tho Botanic 
Qarden. From this register it was seen that tbe dtortest period ftir which 
•ny of the seeds had ratuned their vitally was eight yeais, and tbe longest 
forty-lhree years. Grouping the plants according to their natural orders, the 
following, selected, will give some idea of tlTe plants whose seeds reu^a 
their vitidity longest ; Qramisen, eight yean ; liliacen, ten years ; Couifbra, 
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twelve years ; TiliaceiB, twenty-Beven years ; Malvacere, tiirentj-*even yean ; 
LegumiDosie, forty-three years ; RhamnaceK, twenty-one years ; Boragnio- 
ceie, eight years ; ConvolvulBveiE, rourteen years ; CompoEiue, ei(;lit yeaxa ; 
Myclaccffi, eighteea years ; Umbclliferffi, eight years ; Crncifer», eight years. 
It would appear that the seeds which retained their vitality longest wera 
th<Me which had lease albumen surnuimliag tUeir embryos, as the Legumiao- 
see ; while those which had large quantities of albumen, as the Grajninaceie, 
loeC their vitality soonest. Dr. Steel stated that he had plattled many seeds 
obtained fronn Egyptian mammies, but always failed to obtain any indications 
of their vitality. Mr. Moore, of the Dublin Botanic Garden, related an 
iostaacein which ho had sncceededin producing a new species of leguminous 
plant from seeds obtained by Mr. John Ball from a rase discovered in an 
Egyptian tomb. He also Stated that he had picked from out of the wood of 
a decayed elm, at least fifty years old, sc«ds of laburnum, many of which 
had germinated when planted, and produced young trees. He had once 
grown a crop of young barberry trees, by plauling a quantity of barbeiry 
jam, wbicli proved that the process of prepming the jum did not injure the 
seed. Many seeds grew the better for being placed in boiling water before 
they were set. Dr. Danbeny stated that seeds did not letain their vitality 
whilst entirely excluded from the air ; that, in Order to keep them well, tliaj 
should be wrapped up in brown paper, or some Other porous material. Mr. 
Archer stated tliat the seeds' sent from China in air-tight vessels always 
failed to germinate. Some seeds kept much better than others, Mr. Ogilby 
stated that some seeds germinated the better for ticing kept. Mr. Bevins 
and Mr. Moore both coniinned this statement, and said that gardeners were 
in the hahit of keeping encumber and melon seeds in thoit pockets, in order 
to insure their more efficient gennination. 

UAUUore trees of California 
During the past year two new locidities of the mammoth trees of Califor- 
nia tegaoia giganiea, have been discovered in Mantposa County, those 
formerly known and described being situated in Calaveras County. 

The valley in which one grotip of these trees occura is nearly half way 
between the town of Mariposa and the £Jla of the Yosmnitc. Here, accord- 
in to the editor of the California Farmer, more than 1 30 trees are growing, 
no oae of which measures less than fifty leet in circumference. One tree 
measured 102 feet in circumference, at the ground, and ninety feet at a point 
three feet and a half above the ground. Its height was upwards of 300 
feet. The cirenmlbrencB and height of a latge number of other trees, grow- 
ing contigooits, were also found to be but little inferior to the one specified. 
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OH THE INTLUBNCB Or AST UPOU OBOASIC STRUCnJEE. 

Prof. G«orge Wilson of Edinburgh, in a recent article, thus notices ihe e:i- 
lent to which living orgoniams are inflQenced b/ art, and rcaderod maduuoa 
atid apparatus, which can be weilded to a certain degree at will. 

A cattle dealer will give jou one calf, which bhall ccrtainlj, in coarse of 
time, prove a boantifnl jieldcr of milk and cream ; another, whieb eliatl an 
certainty be a fatted ox wbcn three years old ; a tliird, wliich ahull by and by 
be B miitcli for a, horse at the plough. The Yorkshire broadcloth makcra 
ohooJO by preference the long-stapled wool of sheep fed plentifully upon 
artificial grasses, turnips, sud the like, Tlie Welsh blanket makers, oa tbo 
other hand, prefer the shorter wool of sheep cropping the natural gr-.iss of 
tlie hills ; whilst the Scotch tartan-shawl weavers work only with Australian 
or Saxou wools. In like manner, the eomb-makers wilt telt yon that the 
farmers are injuring them, by multiplying bi'ceds of cattle which quickly 
fatten, and are, in coii8c<)nence, killed before their horns are well grown ; 
and those samo industrialislB will curiously distinguish between the tortoise- 
ahell from one region of the sea und that fram another. I should Qcver end, 
were I to pursue this matter. 

THE MICROSCOPIC COLLECTION OP THE LATE PKOFESSOE BAILEY. 

The Microacor«c collection of the late Piof. Boiley, of West Point, was by 
the will of its owner, bequeathed to the Boston Society of Katurol History. 
This collection, embracing spedmens, mounted and prepared for preserva- 
tinn and examination, books, drawings and rough matrriat, is far superior 
tu any similar collection in this country, and is probably not surpassed by 
any in Europe. As the object of Prof. Bailey in beqaeathing this valuable 
collection to the Boston Society, was, (hat it might be made most available 
to tlie general interests of science, we tliink wo shall do good service by 
ennmeraling somewhat in detail the materials which hereafter can bo mode 
available for consultation by all microscopic investigators. 

The Microscopic Collection, which comprises the moat Tolnablo portion 
of the specimens mounted for the microscope, is contained in twentj.four 
boxes in the shape of octavo volumes. 

FiTi of the boxes contain specimens of Diatoms, etc., from the Atlantic 
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Sotuuliligs, tncladiag tiro boxes from Lieiit. BenTiiiaa'i Sonndiiigi between 
AiDoricft and Ireland, in 1S56. 

Three boxes contain apociinens from Soondine* "o the Arctic and Pacific 
Oceans, Gulf of Mexico, and Para Riyer, etc , in SoDth America. 

In four boxes are Americsn and Foreign Diatoms ; Diatoms in Gnaso ; 
and Fo9»il PoljciniiiB and Diatoms &om Baibadoea. 

In three boxes am Foaeil Diatoms from Yirgini» and HatTland ; Bar- 
mnda, Monterey, California, Saiaenn Bay, etc. 

Nearly all the tpecimans in the above boxes wen monnled by I^fessor 
Bailey ; and they are accompanied by manosciipt catslogaes, or by memo- 
randa on slips of paper, in which the positions of more thou three thousand 
individual objects on the slides are noted with reference to Bailey's Univer- 
sal Indicator for Microacopes ; thus enabling Che actual specimens described 
bj htm to bo readily foand and identi&ed at any future time. A part of the 
collection is also accompanied by an alphabetic catalogue of species, with 
reference to the slides on which spedmens may be fi>und. 

Two boxes contra recent and fbssil V^etable Tisauea ; and two othm 
Test Objects aud miscellaneous organic bodies, and a micrometer scale on a 
glass slide. 

The number of glass slides in these twenty-one boxes is five hondred and 
fifty. 

In addition to the selected specimeos in the Microscopic Collection, there 
are more than eight hundred specimens .mounted on gloss slides, comprising 
many duplicates of those in the collection, and a variety of miscellanoons 
microscopic objects. 

There are also two hundred specimens of Polythalamia mounted ai 
opaque objects and labelled. These are not dnplicatos of the Polythalamia in 
the Microscopic Collection, which are in CanEida balsam. 

A very valuable portion of the beqnest consists of the ori^al Epedmens 
of microscopic material, collected by various scientitic and exploring ex- 
peditions, and an extensive series of specimens received from Enropean 
correspondents, including Ehrcnberg and other distinguished microscopisis. 

The A\gBi BIO contained in thirty-two portfolios. They are from slmoat 
every part of the globe. They are arranged and named in a manner to 
efibrd great asaistanco to tho atudcni, who may be interested in the study of 
marine botany. In most instances, specimens of the same kind, but collected 
at different ses-^ons of the year, or brought from different localities, and pre- 
senting dififerent appearances to the naked eye, are placed side by side upon 
the same sheet, or within the same envelop, so that the work of comparing 
one apecimen with another, and of ascertaining the names of doubtful ones, 
which the student may possess, is rendered ea^y. The whole number of 
spocimens in this department of the collection is about four thousand five 
hundred. Of this number nearly one half belong to the family Tloridse, and 
comprise about two hundred varieties. 

The collection olso includes sixty-nine specimens of animal tissues, of ver- 
tebrata, articulata mollosca and radiata. 

The whole number of books belonging to the collectiou is eighty-ibar. 
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b«atdei one hundred and Kttj anboand TOlnmes md punphl«(s, mi Aess 
Utter are not the least valuable portion of the libnirj, consisting as they do 
of important moDOgTB^du, & form in vhich mnch thu haa been done in 
Algologj and liKioMOpj is as fet only to be fonnd. Anong the woriu 
ai« the splendid Hicrogoatogie oT Ehnnberg, tii« works of Kiitzing, Qoeck- 
«n, Ralfs, HasBftll, Smith, Agardfa, Huray, Lindley, and Huttoa. Indeei^ 
nearly ereryAing of imponancs relating to mi<3^>scopic BCimco is heie. 
addition to the books, there are nearly ilicee thofuaad Bketchea 01 
of mieroficopical ot^aett, aU earefoUy arranged and catalognad. 

FEODDCnOK OF SEXES AT WILL. 

Many cnriona inteatigaiions have been instigated in regard lo (his point 
la tbe world of nature. It is a matter of ramiliB.r tnowledgo that the malo 
and female characteristics of the higher species of the animal creatioo, are 
not produced in the same individual bb they are in the great majority of the 
higfaef Bpeciea of plants. The oi^ans, as will be seen, from which the two 
are evolved, are, however, so nearly related to each other in intimate nature, 
that the one may be readily miEtaken for the other in the earliest period of 
dieir formation. Physiolo^sts now incline to the opinioa that the fertilizing 
vesicle is merely a germ vesicle, in a somewhat more exalted state of devel- 
opment. Mr. Knight has sbown that plants, like the oak, that bear the male 
and female flowers on separate individuals, may be made to produce cither 
at will, by regulating the supply of light and heat according to Ih^ cad in 
view. If the heat bo exce^siva as compared with the tight, male flowers 
only appear; but if the light be in excess, female flowers are produced. He 
also found that whenever the eggs of biids are not allowed 10 bo fertilized 
until immediately before they are laid, and therefore their own intrinsic de- 
velopment has been carried to the highest possible pitch before renewed vivi- 
AcatioQ of the germ vesicle is effected, as many as six out of every seven 
of the birds subsequently hatched proved to be males. * t • Quctelet 
believes that the relative ages of the male and female parent, influence the 
«cx of the offspring produced, to a very considerable extent. In support of 
this theory M. Hofacker has shown that when the father is considerably 
younger than the mother, the proportion of female to malo children is gener- 
ally as ten tn nine ; but that when, on the contrary, the father is nine years 
older than the mother, the proportion of malo offspring to female ia as five 
to four, and when eighteen years older, as two to one. In a general way, 
more males of the human species are bom into the world than females. If 
all Europe be included in the estimate, the proportion of male to female births 
is about 106 to 100. Possibly, if Quolelot'a views be based on trulh, this 
preponderance on the side of males may be due to the fact that in civilized 
communities men, from prudential and other motives, mostly many women 
younger than themselves. But there are other reasons why this preponder- 
ance exists. Three mole children are bom dead to every two female. — 
Gardner on SUrSiig. 
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ON THE HABITS OF FISHES. 
At a recenl meeting of the Boston Society of Natarol HiaCoiy, Capt. A. 
E. Atwood, of Frovinietown, Mass., an old and experienced profesBional 
fislicrman, and also a distinguished inveiligator in science, submitted to the 
Society some interesting taeu respecting fishes and Uieir habits, the result 
of his personal observations. 

He flr^t remarked upon the senses of taste, emell, sight, and lonth. It 
has been said by eminent ichthyologists that taste and smell are very imper- 
fectly developed in fishes ; but this is not the fact. Many fish are very par- 
ticular in the choice of food ; others, such aa the mackerel and blue-fish, and 
mid-wator and top-water fish generally, seem to be governed by sight in their 
selection of food. He had often seen mackerel, when they were aboodant 
around a vesse), take all the bait that was thrown overboard, but at the same 
time carefully avoid the baited hook. Ho had also noticed ttat tobacco 
thrown overboard was seized by mackerel but immediately rejected, showing 
as he thoDght a sense of tsele. It is to be presumed, however, that taste 
must be imperfectly developed in animals which have a tongue more or lass 
car^laginous, and covered with wonrved teeth ; being obliged uncoaaingly 
to open and close the jaws for the purpose of respiration, they eannot 
long retain food in ^ mouth, but are obliged to swallow it without maatt- 

The sense of smcU seems to he well developed in some fishes. For in- 
stance, the ground swimmers generally have a choice as to [heir food. Hali- 
but and cod are attracted a great distance with certain kinds of bait. Her- 
ring, when fi«ah and in good condition, will be very readily taken by cod, 
but when it has bocoma state from long keeping, it will be rejected. Crus- 
taceans, also, as lobsters and crabs, are attracted by certain bait, which leaves 
no doubt that they likewise possess some sense of smell. Although the cod 
seems to swallow almost anything that cornea in his way, even atonea, wood, 
and fragments of nearly everything thrown overboard, Mr. Atwood had 
never Been an univalve moUusk in its stomach. The bivalve shell is found, 
and the bank clam is very common in the Stomach, the shells being placed 
within each other in the most compact manner, when there are several of 
them in that organ. 

In some other ground swimmers, both bivalve and univalve moUusks are 
foiind. Tho haddock, ling, catfish, and one species of flounder are great 
■hell-eaters, and \erj frequently undescribed species of moUnsca aie taken 
in their stomachs. 

The cod lives mostly upon live fish. It is very greedy, and even when 
distended wjth food, it will bite briskly at the hook. Jt is frequently taken 
with a full grown mackerel partly in its stomach and partly in its mouth, 
with the tail stilt projecting. At other times, when the alimentary sack is 
empty, it appears to liave no desire to partake of food. Wlien kept alive in 
the holds of vessels, no other nourishment is given the cod than the minute 
inimalcules contained in the water. A very carious fact Mr. Atwood stated 
(hat he bad observed, — the cod often swallow* alive the tant or saod-eel 
33' 
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and (he pipe^sh, both having heads rerj much elongated sttteriorlj and 
pointed. These fish sometimes pierce (ho stomach of the cod snd escape 
iitto the abdominal cavitj. and thei« thej aie found ia a perfect stale of 
preservation, odheront to ils walls, bat changed in color to a dark red, and ia 
substance so hard tJiat they are not readily divided with a knife. They hare 
to l>e cat away l>cfore the cod can be split open. The (ish is always in good 
health, apparently, atid there arenomHrks of iDSammation about the stomach 
or abdominal cavity, Quless the material of altacliiDent bo consideied as such. 
T'vih migrate considerable distances in quest of prey, somctiiues totally 
deserting localities where they have been very abundant There is a speciea 
of crustacean colled commonly by lishermcn the sea-flea, which infests spots 
upon the Grand Banks, hundreds of square miles in extent, and which drives 
befbre it the cod and other fish. During his last voyage to the Banks, Cap- 
tain Atwood tried to lish with clam bait, which, however, catne Dp untouched ; 
be then put on menhaden for bait and lowered to the bottom, but upon rais- 
ing the hook nothing was found bat the skeleton of the flsh, the soft parts 
having been (wnsumed by the sea-flea. 

AKTIFICIALLY B£AKED FISH. 

At a recent agticnltaral and industrial exhibition, in Palis, abont three 
thonsMid flsh were exhibited from the Artifieial Fiscienknrat QstabliEhment 
formed at Thnringen by the French government. They consisted of salmon, 
from the Donnbe, tront, from the lakes of Switzerland, and grayling from the 
Lake of Constance. The last named were products of ej:^ hatched during 
the spring of 1857. There were also salmon of three years, some of which 
measured nineteen inches long by thirteen inches in drcnmference. These 
flrii were conveyed in cylindrical reservoirs made of tin, the water being 
renewed Irequently. 

It is tolerably well ascertained that the growth of artificially-reared fish, 
particularly salmon, is less rapid than under ordinary cireumstances. Left 
to nature, the salmon will grow to aboat twenty-five poands in three years ; 
reared and fed at the piscicultural establishment at Thmingen, he will not, 
in the same time, have reached a weight of five pounds. 

From information gained at the salmon-breeding establishment, in Scot- 
land, it also appears probable that there is a very singular retardation in the 
development, and that^e young of salmon, ander certain cireumstances, 
continue to hold their generic character for an indeflnite period, instead of 
assuming their last metamorphosis. The question, then, may be asked : Is 
it then a law that of the ova of a single incubation a certain nnmber become 
fully developed after a residence in the fresh water of a few necks — a cer- 
tain nnmber at the end of a year — and a still greater number never, but, 
tetaining tbeir generic dress, continue in this dwarfish state in the fresh-water 

TNTKRESTING PHYSIOLOGICAL EESilARCHE3. 
The fbllowing is an abstract of a communication recently made (o the 
Boston Society of NaOiral History, by Mr. Bronn S^nard. 
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Experiraeins hsTC latelj been made to determine if die inlrodaetton of tat 
into the cheat, through the respiratorf pisasges, with great force, does not 
have some inflaenoeupon the action of the heart ; and it has been found that 
there is a diminniion in the frequency of the heart's action, aometiines to 
such an extent, that the pobationB amoant to onlj two-lliinis the oonnal 
Dumber. 

The explanation which has been girea to this phenomeuon is based upon 
mechanical groonda, but M. S^nard thinks, if this explBimtiou be correct, 
it is so only to a, certain extent. One other caoae at least, that of a nerroiu 
influence, be has demonatrated to exist. 

It is well known tliat aome mammals tesist asjdiyxia for a long time, 
making e&brta to breathe, often tor serer^ honn when the entrance to the 
lungs is closed. Now it is found that when the diest of an animal in this 
condition ia opened and retained in sach a position that there can be no 
motion and no mechanical action, (he diminnljon of the pulaationa persists. 
Th« phenomenon is den dne to the action of the par vagani nenw. It il 
found that when diis nerve is irritated at its root or galranized, the aclioD of 
flte heart is arrested ; in this teapect differing from the other maacalaj- organs, 
which are excited to action bj itritatton or galvanization of their nerves. 
When die chest is opened, wilhont injury to the par vagum, there is seen to 
be a control over the action of the he*rt during inB[nration, But if the pu 
vagum of both sides of the chest be cut across, this control is lost. There is 
good ground for belief, therefore, that at every effort of inspiiation, there ia 
a tmnsmiasion of nervous influence along the par vagum to the heart, acting 
as a cheA upon it and rogulaling its action, and ttins preventing the increase 
of pnlsarion, whidi might otherwise go On, in increased ratio to infinity, 
under the excitement of forced reepinition. 

It has been said that people have killed themaelves by stopping; the heart's 
action. One of the brothets Webber, of Leipsic, found that when an effort 
was made to contract the chest during a full inspiration, that diere was great 
■uffbiing, fainting, and idmoBt death. Webber himself nearly lost his life 
trying the experiment. ^7 imtoting the varioua organs which leceive 
branches from iho par vagum, as the stomach, spleen, etc, by galvanising 
them or crashing them at once by a blow of a hammer opon an iron aurfnco, 
it is found that the heart's action is diminished in freqnen<7, and in some 
instances entirely suspended. Cases of sndden death from a blow upon the 
stomach, externally, are to bo attributed to the same cause. The action upon 
the heart trom overloading tbe Etomach, either with too much eolid or liquid 
matter, is to be explained also by the influence of the par vagum upon the 

Dr. S^uard also referred briefly to his researches upon the Snpra-renal 
Capsules. These two small organs, lying In immediate connection with the 
kidneya, have been conaidered very nnimportant until within a few years. 
Now it is found, that when they are removed from the body of a living ani- 
mal, there occars a very great change in the blood, and the animal dies in a 
■bort time, — sooner even than after the removal of the kidneys. There is 
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band bIm to be an occnmalation of pigment Had a peculiar form of dyslala 
(not having the chemical reaccioos of hEematoidine), in the blood. 

In anairer to an inqau7, if the real osa of these capaales was kooirn, M. 
S^nard replied that hia hypothesis iraa liat the /unction of the ittpra-renal 
a^Hulet tuu U) pToxnt the formation of pigment in the blood, and he thinlLS ho 
has isolated a snbstance from the blood, which would be changed into pig- 
ment without the agenc; of these organs. Ttiis enbetance, perhaps, maj be 
introduced in anch a quantity that the capsules cannot doatroy it, even when 
thej are in H healthy state. In the disease described, a shott time since, by 
Dr, Addison of London, and Itnowo as 6ronzed-stin disetue, the coloring 
maMeroftheakin, examined under the micicBcope, proved to bo the same as 
that of the negro's aliin. Ajid, as in the blood of the suae diseBse, piginehi. 
cells, pigmetU-grannles contained in a transparent substance different from 
flbrine, and peculiar crystals of an unknown substance, just refened to, are 
found, he thoogiit there was some ground fur thehypothesis that these organs 
are pigment-destroying agents. He tad seen the ciystalline plates suS- 
cienlly large to become impacted in the capillaries and pievent drcnlation 
of the blood, and conseqnen^y he believed if thej were not the prime canse 
of many distorbances of the nervous influence, they should at least be con- 
ndwed a partial cause. He had Lkewise observed on absence of blood^diaca 
in the vena cava, which would imply a great alteration of the blood. 

OH THE EXISTENCE OP AlH IN THE BONES OF BIBDS. 

At a recent meeting of the Zoological Society, London, Dr. Crisp read a 
paper " On the Presence or Absence of Air in the Bones of Birds," for the 
purpose of showing the prevailing error upon the subject — namely, " that 
the bones of a bird are filled with air." Of fifty-two British birds recently 
dissected by him, only one, the sparrow-hawk (F. nenu), had the bones 
generally perforated for the admission of air. In thirteen others, the humeri 
only were hollow, and among these were several birds of short flight. In the 
remaining thirty-eight neither hunieri nor femora contained air, although in 
this list were several birds of passage and of rapid flight. 

EESPIRATION THE CAUSE OF CIRCCLATION. 

The above is the title of a theory recently proposed by Mrs, Emms Wil- 
loid, the well known outhorcsa, of Troy, N. Y., to account for the circula- 
tion of the blood, in opposition to the theory of Harvey, which maintains 
that the impulEive stroke of [be heart's beat is the Sole motive power. Ac- 
cording to the views of Mra. W. tlie cauRO of the drcnlation ia to be found 
in respiration, that function bringing into the lungs, on the one hand, carbon 
mingled in the venous blood, aa the fuel of the animal Are, — and on tbe 
other, oxygen, derived from tbe atmospberc, to consume it ; these being in 
the lungs separated by a membrane, permeable by gases, though not by un- 
decomposed fluid or air. Thus tbe carbon and tlie oxygen intermingling ia 
the longs, animal combustion ensues, sad heat evolved ; this passes into the 



U,l„f^;„,G0t)^IC 



ZOOLOGY. 893 

blood, which is about Mren-eightba water. The lungs being in partial 
vacuo, and baring a tempQialare at least thirtj-fivo degrees above that le- 
qnired in a complete Tacunm to change mater into vapor, a portion of Che 
water contained in the blood becomes Eteam. The rolame of the blood tbns 
onlm^ed exnti a apectfic force. The raivea on th* right aide of the heart 
cloao against it, while those on the left open, to give it fiise pawBgo. Thoa, 
according to this theory, is generated the primum mebih — the true motive 
power, which first produces, and Hflorwania keeps np the circulation of tbe 
blood. In the mean time the mechanism of the heart not onlj detemiines 
by ita ralves the coarse of the blood current, but eqnalizea its flow, and adds, 
by the mechanical force of its etroke, to the chemical power, Bnt wilbont 
this power, however free tbe heart may be to act, as in drowning, hanging, 
etc., life cao be bat a few lAomenls anataiiwd. 

This theory bu received the mppon and sanction of some of the leading 
men in tbe medical profession of this coontry, and ai mch is winthy (€ 
a place in any teooid of the pK^ttM of icieDce. 

ACTION OP LIGHT 05 UUSCDLAB FIBEE8. 

At a meeting of the English Boyal Society, daring flie poet Tear, M. 
Brown S&]uard pTesented a commanicntion on the action of light on mns- 
cular fibres, independent of the influence of tbe nerve«. 71)01 tight is cap*- 
b!e of producing such an e&bct, was mentioned by Beveral oT the old anato- 
mists, bat later autlioritiea rqiodialed the idea, and tbe satgect remained nn- 
noticed. The exp^monta, however, of M.8^nard, prove dial some pmtions 
of muscolar fibre — tbe iris of the eye for example — are tweeted by light, 
independently of any nSex action of the DervBa, thereby conflnning former 
experiences. The cflicl is produced by the iUnminating laya «>nly — tbe 
cfaemicol and heat-rays lemain neutral. And not least remarkable is Ac 
fact, that the iris of an eel showed itself saseeptible of the excitement aix- 
teen days after the eyes were removed tmm the creatore'a head. So hr as 
is yet known, this mnscle ia the only one on which tight thus takes effect ; 
and hencefbrth, tbe statement that " muscnlar fibre may be stimulated with- 
oat die interreoiiiHi of nsnoi,'' will hare to be rec«ived MBoog ihe tniths of 
physiology. 
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MEW FLAKETS DISCOVEEED UJ 1B6T. 

The nnmber of plaueuuj bodies belonging to tbe sol&r systeni was in- 
enaied during the yeai 1857, by the discovery of eight new asteroidii. The 
fony-thinl aatenHdal pltuet was discovered April 15, 1857, hj Mr. Fogson, 
of the Radclifib Obserratorj, Oxford, Eoglaail. It appeoTB as a star of the 
ninth ntogninide, and has receiTed tlie nune Ariadnt, 

The Bsr^-fonrlh was discovered by M. Goldschmidt of Paris, May 27. 
It appears as a star of the tench or eleventh ma^tude, and has received 
Ao name ^jr*a. 

The forty-fifth was also discovered by M. Goldschmidt on the 28ih of 
June, and has been called Eugenia. 

The forty-sixth wu discovered by Mr. Fogson of Oxford, England, on 
Ae 16th of August, and has received the name of Po'ei. 

The forty-seventh was discovered by M. Luther, of the Observatory of 
Bilk, on the ISth of September, and has received the name of Hetlia. 

The fi>rty-«ghth and forty-ninth asteroids were discovered by M. Gold- 
(cbmidt on the same evening, September 19th. The fortr-ei^tbreaembtesa 
■tar of the eleventh magnitude, and the forty-ninth changes in brightness 
from the tenth to the eleventh magnitude. It has been saggeeted in the ' 
French Academy that these two asteroids should be tenned the twins, and 
that to distingni^ them, one should be named No. 1 and the other No. 2. 

The fiftieth asteroid was discovered by Mr. Fe^pn^on of the Observatoiy 
of Washington, on tha evening of the 4th of October, and has received th« 
namo Vtrginia. 

OK THE .EIHGS OP SATCEH. 

The theory of the gradosl approximation of the rings towards Saturn, as 
advanced by several astronomical authorities, has been recently investigated 
by the Kcv. Mr. Main of England, and Professors Kaiaer and Socchi. Mr- 
Main, after submitting a series of obaervalions of the rings to a searching 
investigation, came to the conclusion [hat there exist no roul grounds for 
the hypothesis that the bright rings are gradually approadiing the t)ody of 
the planet A similar result was deduced by Professor Kaiser. Professor 
Secchi's observations would seem to indicate that the rings, besides having 
a rotatory motion around the planet, an also ellipticoL 
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BB0RS£N<8 COHET. 

A comet discorered by Bmlm's of Berlia duriag the past year, haa an- 
quired an uanBual ioWKSt, Irom tbe fact that its ideutitj with a comet dis- 
coi'ered by Broisen of Kiel, haa been satis&ctorilj proved, and ita time of 
rotation about the sun delarmiued. This amounts to a. period of 2,026 days, 
(Rra jearE six and a half tnonlhs) and the grejiust axis of the lino of rota^oa 
is about 600,000,000 miles laag. — This is tha third comet of short rotation 
known to us, the two others being those of Biela and Encke. 

ON THE POSSIBLE EXISTENCE OP A I.1KTAE ATMOSPfiEBE. 
The occnitatjon of the planet Jupiter by the moon on the and of January, 

I&37, afforded to English observers some results which have given liM no 
tittle speculatton and theory. 

An occultation of any of the larger planets is always an occurrence of inir- 
passing interest to aatronomera, because the clear, well defined images wbidi 
ihey present in good telescopes, are picturea of snch ciqnieile delicacy, that 
they afford ■ very severe test of the condition of the Innar surface as to 
the presence or absence of gaseous or vaporous investment, when that sor- 
face is seen in front of the picture in the bet of sweeping before it ; the small- 
eat amount of vapor or gas wonld perceptibly dim and distort the delicately 
sketched light image contemplated under Eucli circomatances. When it is 
Jnpiter that undergoes occultation, there ia also additional interest, because 
this planet is waited upon by four sateLiites of considerable brilliancy, which 
have to pass in sncceBsioa behind, and out from the border of the moon ; 
BO that there are, aa it were, five occultations in one to be observed. 

During (he recent occaltation of Jupiter, a large number of excellent ob- 
servations vrere recorded. From among (he trust-worthy observers, Messrs. 
W. R. Grove, Dawes, Hartnnp, and J. Watson, Dt. Mann and Lord Wrot- 
(esly agreed in Che positive etaieiaent that there was no percepdble altera- 
tion of the planet's figura, or distortion of onlJine, while the planetary imago 
was in apparent contact with the moon, and under good optical deflnition. 
Mr. William Slmms and Mr. Lassell, on the other hand, deacribed the 
curved outline of the planet as appearing to bo flattened, or bent outwards 
towards the moon's limb. Mr. Laasell's observation, however, affords a aug- 
gcstion for the ready explanation of Ihia discrepancy. This gentleman 
noted distortion as the planet went behind the moon, bat distinctly states 
(hat there was none as it caraa out from concealment; and further remarks, 
that the air lau very unsettled, and vision very nnatcady at the commenc^- 
.menl, but the definition much more even and satisfactory at the conclusion 
of the occnltatious. Mr. William Simms also asys that the atmosphere at 
Carshalton, where his observation was made, was very unsteady. In all 
probability, the distortion of the planet's figure, noticed by these observers, 
was due to the unjanorable ilate of the earlh't own atmosphere at their stations, 
causing (he image of the planet to tremble and undulate while nnder in- 
spection. 
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Mr. H&rtDup and Dr. Mann noticed that the line-like segment of thA 
planet's disc iras broken np iaUt Ibnie ih four beads of light, just before it 
flnallf disappeared bebind tbe moon. This rednlC was due to email projec- 
tiona of tlie tDOou's border cTOBsing the elreak of light in some places, while 
portions of tbe stretik were itill yisible at indentations of the Ittn^ edge in 
olfiBn. Mr. Haraiup saw the third satellile of the planet ifiining in the midst 
of a large indratation of thi« Itind for a, second or two, and looking as if 
vittuH the droiB&rence of tbe lunar fece. Profeflsor Challii, employing 
the gnat Northnmberland refTBctor at CoiDbridge, noticed that the moon's 
dark limb, as it swept JH front of the bright planetary surface, was dis- 
tinctly jagged end zigzagged by valleys and mounfnin-peakB. 

As the planet slipped out from behind tbe bright tide of the half-iilanicd 
six-d«y-ald mooa, the different characters of tbe planetar? aod Innar light 
were strikiagly a{^>aFent. Tbe planet's face was abont a» pale again as the 
moon's, and seemed to most of the obserFen watdiing it (o wear, as com- 
pared with the moon's aspect, a soil gnenish hue. li£r. Iiaseell was of 
opinion that the planetary faintness was mainly the result of tbe relatively 
large brilliant surface the moon presented in such close pnnunulj ; he 
believed that there would not have seemed anything like ao mvked a difi^ 
eoce of intensity, if the planet had been Gontemplaied in contact with a 
piece of the moon, having dimensions not laiger than itself. 

But the most interesting fact yet r^nains to be told. The bright border 
of the moon at this time croased the soft green face of tbe planet, not with 
a clear, sharply cut outline like that whkb had been preai^tted as the disc 
passed into concealment ; it was fringed by a streak or band of graduated 
shadow, commencing at tbe moon's edge as a deep-black line, and being 
then stippled off onlwardly nntil it disEolyed away in the green light of tiM 
planet's face. This sbade-bajid was about a tenth part of the planet's disc 
broad, and of equal hieadlb from end to end. Mr, Laseell described it as 
offering to his pi'actised eye pcecisdy the same at^tearance tliot the obscure 
ting of Satnin presents l&a higher ms^ifying power, witere that ^>pendage 
crosses in front of the body of the Sauimlan sphere 

There could be no mistake concerning the actual ezitnence of this 
curious and unexpected apparition. It was independently noticed and 
described by at least six tnutworthy observers, and the descriptions of it 
given by each of these corresponded with tbe minntest accuracy. The sha- 
dow was seen and described by Mr, Lassell, at Liverpool ; by tbe Rev. Pro- 
fessor Challis, at the observatory at Cambridge ; by the Rev. W. R. DawcB, 
at Wateringbmy ; by Dr. Mann Mjd Captain Swingburne, R- N., at Vent- 
nor ; and by Mr. William Simmn, at Carshallon. It therefore only needs 
that tbe unusual presence should be accounted for ; the handwriting being 
there, the qncstioa remains to be answered ; " Can its interpretalion be 
found t " Can science read the meaning of this shodow^ringe inscription 1 
Are there minds that can fathom, as well as eyes that could catch, this 
signal-hint thrown out by Jnpiter at the instant of its emergence from iu 
forced concealment behind the moon 1 

It was Mr. Dawes's impiesEion on the instant, that (ho raysteriOTis shadow 
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yras simpljr an optical spectnun — a. deep b!ne fringe to the liglit baza 
caused by tlia objcct^loss of his telescope having be«n accidentally over-cor- 
rected for one rf the irregnlariliea incident to chromatic refractioo, Thii no- 
tioD, of coarse, bectune altogether nntenable so booh as it was known that 
the same appearaiic« had beeu noted by other telescopes, in which the samo 
incidental imperfection had no place. All folt tliat the shadow could not be 
referred to a r^olar atmosphoric investment of the moon's solid Bphcre, bo- 
cansa under snch drcomstances &a streak shonld have been altrava eeen 
when the rim of ttie moon rested in a Btmilar way across a planetary disc. 
The sagacioos Flnmian professor of astronomy at Cambridge, Professor 
ChalUs, seema to have been the first to Ul npon the tme interpretation of the 
riddle. The inde&tigable atar^eer has long snapected tbnt Ae broad dark 
patches of the lonar ini&ce — the ttaa of the old seleDographists — are reallj 
shallow basins filled hy a sediment of vapor which has setded dowu into 
those depressions ; in od>er words, he conceived that there are fog-teas, al- 
thoi^ there are no water-teat, in the moon. The general suiface and 
higher projections <rf tiie Innar spheroid are altogether nncoverod and bare ; 
hot vapors and mista have rolled down into the bwer regions in snilicicnt 
quantity to fill np the basin-like hollows, exactly as water has gravitated into 
the beds of the terrestrial oceans. The professor, using the high poivers of 
the magnificent triescope famished to the Cambridge ObservBtoiy by the 
munificence of the late Duke of Noniinmbcrland, was able to satisfy him- 
self that the planet actually did come oat from behind a widely gaping hol- 
low of the moon's sui&ce — at the bottom of a Innar fbg.«ea, seen edgewise, 
so to speak. If a shallow hasin extended for some distance ronnd the cnrr- 
amre i^ the lunar gpbcroid, and if it were filled up with vapor, that vapor 
would rest at a fixed level, exactly afler the manner of a collection of liquid, 
and such fixed level wonld be concentric with tbe general spheroidal cnrva- 
tore of the satellils. Under each an arrangement, there would therefore 
necessarily be a bulging protuberance of tiie vapor-aurface, through which a 
remote lantinary might be seen, when it rested in the requisite position. 
This, then, is ProGMSor£halli»'s understanding of Jupiter's hint. The moon 
has fog-seas npon her sarface, and the baud of shadow visible upon the face 
of Jnpilar as the planet came oat from iiehind the earth's satellite, was a thin 
upper slice of one of tliose fog-seas seen by the favorable accident of the 
planet's light shining for the instant 6um beyond. 

SPOTS OW THE SOaFACE OP TBB SUS. 

The Hoyal Astronomical Society, Q. B., have rerentJy presented their 
medal lo Mr. Hcinrich Schwabc, of Dessan, Germany, (or his resaarchea, 
conlinued for a period of thirty yean, on the spots which appear on the snr- 
bce of the son. From the address of the President, in preaenUng the 
medal, we derived the following information on this topic. 

The plan adopted by Mr. Sciiwabe is, lo note by a number each ^>at in 
the order of its appearance, carrying on his notation Irom the flist to the last 
spot in each year. He reckons an iaoluted spot, or a dustnr of spots whore 
34 
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thiTB ii DO Tuible lepaiation betveec their pennmbne, u one gronp. 
Hence, he obserros, the number of spots till depend in e great measure oa 
the excellence of tbe telescope ; and it often h^pena that clasCen of man^ 
hundred, nay of many thousand spots, will be designated by one immber 
onlj, jost as a single isolated spot will be. So great, howcTer, is the snn'a 
tendency to present bis spots iu tbe fbnn of cluitets, that other observer* 
Trill, in the cooise of a year, Bssai«dlf nol find any great difference betweea 
their nambecs and mine. Bnt he particnlarly impresses on his readera that he 
nCtachoa importance not so much on the absolute number of the groups, m 
on the ratio wbich obtains between them in different years. 

The result of his investigations Has been to establish with a degree of 
probability almost amounting lo certainty, that the solar spots pass through 
the jduiMs of maximum and minimum frequency, and vice m-sa, in a period 
not very diffbrent from ten years. 

The exact period Schwabe does not pretend to hare determined. Thatit 
is liable to perturbation is erident. Daring twenty^aeven years of the saries 
the results were eiiremely r^rnlar ; daring the Ust three years they have 
shown symptoms of distarbaace. The epoch of mimmum, which, consist- 
entlj with earlier indicatioiis, sboald have happened in 1 BS3, did not occur 
nntil ISftS. 

Schwabe has not entered into speculations ralative to tbe natniv and origin 
of the spots, though he has been careful to note all remarkaUe sppearancea 
as they occurred ; and of these he has given an admirable sammaiy in the 
" AstronoraJscho Nachrichien," number 473. There he calls attention to an 
appearance which, he sajrs, ia not ancommon, but which he cannot explain 
on the gencmlly received theory, that the spots are portions of the sutfece 
of a solid body, seen through openings in a luminous atmosphere thu eur- 
rounds it nt a diatance, and another interreniog atmosphere. Thistheoij 
of Sir Vf. Herschcl has been found adequate to explain most of the pheno- 
mena of the spots. Qut tbe case to which Schwabe alludes is this. On the 
above hypothesis a spot surrounded by a penombra, will, by the effect <^ 
perspective, when it first makes its appearance on the disc, seem to be ex- 
centricallj sitnated on tbe penumbra, the border of the penumbra towards 
the sun's centre appearing less Isoad than tbe other border. All this is in- 
tvlligible, bnt why is not the penumbra equally illuminaled all round ? For 
it trequentlj happens that the border turned towards the sun's centre is daik 
gray, while that towards the sun's limb ia bright gray, and between the lat- 
ter and the nucleus there is a string of light almost as bright as the snu's 

' Be also mentions baving seen, though rarely, the phenomenon which flir- 
nishcd Fraocig Wollssion and Lalande with an ar^ment against Alexander 
Wilson, who was the first to advance the theory of the spots being cavities. 
Tbe phenomenon is this : — Sometimes a spot surroanded hj a peoumbra 
passes over the sun's disc widiout the former undeigoinj^ any change of re- 
lative positioii, 6om the beginning to the end of its course. This apparently 
militates against the cavity theory. Arago says the objection is not insnr- 
monatable. "Suppose," says he, "in such cases, that the sides of the 
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openings in the photosphere, through irtiich the spot appears, are not slop- 
ing.'' But according to Wilson's theory the penumbra is funned by the 
sloping sides of the photosphere — and there is the peitunibra. Therefore it** 
spears that this explanation does not hold good on WiUon's view. Ac- 
cording to Sir W. Heischel another stratum is interposed Iietwoea the solid 
body of the sun and the photosphere. On this hjputhesle, it is the part we 
see of the secondai; slratnm vhich constitutes llie pcnambra ; if, therefore, 
it be sensihlj depressed below the sniface of the pholoepbero a change of 
relotiTe position must ensne. Scbwabe's explanatioD is, that when the phe- 
nomena in question occni, the secondary strotam has risen to on onnsaal 
height, and is not sensibly depressed below (be pholosphere. 

The address of the President of the Socie^ concludes as Ibllowa : — 
" You an awaie, gendeiuen, it has been long known that the intensity of 
magTietic declination is subject to a daily variation ; and this variation was 
also known to be in some way connected with the sun, attaining its moxi- 
mnm western Umit when that body is at ita upper and lower culmination, 
and its maiimnm eastern limit about six o'clock in the morning an evening. 
These are not the exact times, but they are sufflcieiktly near for onr purpose. 
About the year 1S50, Professor Lament announced that this variation was 
again liable to enothor variation, which observed a period, from maximum 
to minimum, and from minimum to moximam, of about tui yeais. He was 
led to this result by a discussion of Ilia own observations at Munich. It was 
shortly after fully confirmed by our colleague. General Sabine, by the obeer- 
rations made at the Magnetic Observatories of Toronto and Ilobarton. But 
in the conrse of ihe latter discussions General Sabine detected another im- 
portant circumstance which had escaped LHmont, viz., that the period! of 
maximum variation of the declination-needle correspond exactly with those 
of the maximum frequency of the solar spots, and ui'ce vena, the minimuni 
of the one with the miaimnm of the other. Hardly bad General Sabine's 
paper been read before the Boyal Society, on March IS, 1GS2. when intelli- 
gence was received that two Swiss physicists. Professor Gautier of Geneva, 
and Professor Wolf of Berne, had arrived at the same conclusion, indepen- 
dently of e«ch other, from a pcnisal of Lamont's results. 

"All the observatiooB I have mentioned were made daring neariythe 
lame time — between the years 1840 and 18&1 — comprehending only a siit- 
gle period of change. Obviously, therefore, in this state of the inquiry i( 
was of the highest importance to obtain a tmstworthy series made at anodier 
time and under diQerent circumstances. Though hardly to be expected, it 
happened, most fortunately, that such a series vaa at hand. 

" The diurnal variation was one of those subjects which, many years ago, 
had particulai't]' interested the vigorous mind of the lamented Arago; and 
among his papers were found the tscords of a most laborious coune of ex- 
periments, conducted with all the care which no one knew better than he how 
to bestow on a delicate investigation. These experiments, extending from 
ISiiO to 1831, have been rigorously discaased by M. Tlioman, and exhibit 
the prevalence uf tiio snme law that oblaina in the later scries. 
"Nor does the evidence of connection rest heco. In a recent paper sent ta 
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die TtojBl Sodetj, Gcnend Sabine hu abown that U Tonmta (dw (m^ KriM 
hHlierto fnllj discusaed) all the mignetic elomeDts Bnbjected to obserratkMl 
tinderso Buoiler varistiona. In the Haoe of Iheoe ooincidencee, to doubt the 
rebttioDEhip between the two phenomena eeenu to me to be almost as im- 
reuonable aa to doabt the influence of die moon on the tidea at the ocean. 
"For thirtf jean nerer hM the eon exhibited his 4isc above the bwnon 
of Seaaaa widioiU being eoniroDted by Bdiwabe'a impeitiirbable teleea^w, 
and that nppeiat to have b^tpened on an avenge aboat 300 da^ a year. 
So, sappo^g that be observed bnt once a day, he has mode 9000 obmra- 
tionB, in the coorae of whkji be discovered alxKit. 4700 gmnps. This is, I 
believe, an jnetance of devoted peraiatence (if the wnd were not eqnivocal, 
I ehonld Bay, peitinaci^) nnsnqussed in the amials of asmmomy. The en- 
erg; of one man has revealed a phenomenon that had elnded even Ae «as- 
|Mcion of BatronoinecB for 300 jean." 



FESIODICAL HETEOBS. 

The periodical meteoi* of Angnat, ieS7, were studied by the orders of M. 
"Le Veirier, the Astronomer Boyd of France, from Paris and Ode«ns, by 
simnllaneons observations, to ascertain their actual distance from the eardi, 
by calculating the angles M which they appeared to the two observera. Bnt 
out of about sixty eeen, Mr. Liajs, who diacuBsed the results, could be cer- 
tain of only six being the same slara seen by both. These six stars, at the 
moment of appeoriog and disappearing, were calculated to be dieCant from 
th^earth aa followe : 



.1, SB,000 11,000 met 


ra, equal to 28.7 mlk* 


D. a, K,<XO 26,000 




.8, 81,000 21,000 




a.i, 37,000—^26,000 


■' 25.8 " 


,6, 88,000 13,000 


" M.0 " 


.fl,u9,ooo — mm 


" 79.44 '■ 



Ko. 

and th^ rapidity, as 14, 14, 16, IT, B9, and 7G udlei pw MCMid, vrbSA s^ 
fords the cnrioas ctauddence (for in (he very imperfect state of our knowl- 
edge about these myMeriovs viittanU this &ct is little more), that the higfacM 
were the awiOeet. 

In 1839, De Yko at Rome, and Nobile at Naples, made aimnltaneons ob- 
servations of tim sort in the nights of the isi, S4th, 25tb, and Slat of 
Aogust, and saw the same meteor tfairty^one timea, and so exact were die m- 
Bults that they served bb well as the best ordinary methoda for correcting Uib 
diffbrence of longitude ot thoee places forty-three leagues apart, while Paiii 
ii only twenty-eight leagues from Orieans. 



DISCOVERT OF DOUBLE 8T4E3. 

Some very interesting diacoveriea of double stars havo recently been mafe 
by Ml. Alvan Claifc, of Boston, &e well known telcacope mano&cturer, irtio 
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hat adopted Ihe plan of testing &e effldency of his otject'gluiiM when com- 
pleu!d, b; sweeping for new double scars of ihe lasl degrea of difficulty, 
rather than by the axuaiiifttion of objects whoso character was previously 
known. At first, under the impression (hat every snch object in the north- 
em hemisphere visible with teloscopea of moderate apertnre mast already 
have been picked np and registered during the careful examinatjons of thnt 
portion of the heavucs by the Strnves with the Dorpat refractor of 9'6 
indtes apertiire, and with the Ponlkova of fifteen, Mr. Clark confined his 
search to the southern hemisphere ; and his diligence and skill were rewarded 
by the discovery of several interesting objects, which, it might he snpposccl, 
would hardly have escaped the Dorpat telescope if Ihey had been as de- 
ddedlj double in 1 8!6 as they are now. lAtterlj, however, having ventorcd 
to extend his researches northward, he has made some discoveries which are 
almost startling (especially the duplicity of the very minnlo companion of it 
Hercolis), and are sufficient to show that there is mnch ^riiich may bo 
achieved by a diligent use of instmmeata of moderate dimensions, provided 
thej are alio of exiieme perfection. 



In a paper on the above subject, read before the Dublin meetiag of tlte 
British AisodatioD, by Mr. J. F. Harrison, the author comnteaced by saying 
that, aJchoogh the question of lunar influence On tlie atmosphere of Our 
planet was very generally considered b£ set at rest by the investigations of 
U. Arago, yet he felt very confident that he was in a position to proro the 
law be was now aixmt to announce without &ar of contiadiction. He had 
reduced and thrown into the form of tables and of corves SSO lunations, with 
the corresponding mean temperatures ; and the laws at which he had arrived 
were ; first, between the first and second octant the .lemperature immediately 
after the first quarter, both on the average and also, with rare exceptions, in 
each individual lunation is higher than the temperature shortly before tlie 
firstqoarter; secondly, and more particularly the mean temperature of the 
annual means of the second day after the first quarter (or the tenth day of 
the moon's age) is always higher than that of the third day before the first 
tquarter (or the fifth day of the lunation). 

Mr. fnlbrook, of Sussex, England, in d recent communication to the Lon- 
don AtheuKum, calls attention to the result of Ms investigation s of the 
■Boon's position with reference to Ihe plane of the et^th's orbit, considered 
in connectian with the rain taH, He says, " I am induced to do this, 
because I think it is extremely deurablo that meteorological obaorvors of 
other latitudes should invesdgate this important subject. Should any do go, 
I shall feel greatly obliged by being informed of the result. The moon oc- 
cupies abont twenty-seven days in passing from any point — say her ascend- 
ing node — round the zodiac to the same again. During one half of this 
time she is in north (celestial) lathudo, die other half in south latitude. J 
took one hnudred such lunar courses in duo order. The fiill of rain firing 
34' 
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five days ia each of th« one hnndnd codibm — &n hnndred daji abont, or 
near, the time die moon iras BMsndmg through the plane of the earth's ortnt 
— amonnied to 47'60 inches, while the Mino aumber of dajs in the opposite 
part of her course, i. e., when dte was deacetiding ifaroagh the plane, onl; 
gave Sfi'4S inches. The wettest point just preceded the ascent of the moon, 
and Ae driest the descent of that luminary through the plane of the earth's 
orbit. Whatever maj be the more immediate cause of tiie above mentioned 
diftbrenoe — whether the ascent of the moon, through the plane, towards the 
Northern Pole prodnces aetial cairents from south to noitb, or whether it 
diminidiea the atmosphehc piessare, and thus promotea eTaporatton and an 
excess of rain — it is leasonable toinfbr thMwbenshoia thas, bi tome waj, 
producing mdi eicem ia this hemisjdiere, oomparatiTdy drj madker idnaina 
in the southern hcmis[diere, and nice vena, and that ititerrnedjiita latitDdes 
experience intermediate effects." 

GALES OF THE ATLAHTtC 

During the past jear Lieot M. P. Maorj, the director of the National Ob- 
(ermtoty, has pablished a series of charts of the Nonh and Soath Atlantic, 
exhibiting by meaos of colors the prevalence of gales over the mote stormy 
parts of the oceans, for each month in the jeer. One color shows the region 
in which there is a gale every six days, anothor color every six to ten days, 
another every teo Co fourteen days, and there is a separate chart for eadi 
month and each ocean. The aathor observes that this is die first attempt to 
delioaale the rain regions over tbeae oceans, and that although the result has 
cost mndi labor, it is necessarily imperfect in consequence of the few obser- 
vations as data on irtiich he has liad to rely. It is an initial step in au im- 
portant woA. 

ON THE ZODIACAL LIGHT. 

At the Uontieal meeting of the A. A. A. S. Capt. Wilkes, U. S. If., jm- 
sonted a paper on the Zodiacal Light, of wtiich the following is an abstract : 

In ibe ootset he stated (hat the inggestions he had to present were the re> 
suit of nnmerous observatjons taken duribg the prosecution of the United 
States Exploring Expedition to the South Seas, several years ago, and that 
the conclusions to which he had arrived Chen were abundantly confirmed fay 
more recent observation. 

All the observations of die godiacel light ahowed that it had not changed 
its appearance since two centmiea ago, when Unt noticed by Cassiru ; and by 
observing it psrticnlarly, with reference to the great circles of the globe — 
ecliptic and equinoctial — it becomes manliest that all changes of its appear- 
ance depends solely on the position of the spectator on the surface of the 
globe. The theories which have been entertained of this li^t im varioos. 
Some derive it from the atmosphere of the san — holding that it is illumin- 
ated matter thrown off from bis equator, revolving with immense velocity, 
irtddi takes a paiticnlar shape. Other* have held that it 14 a iiebalo«i« rio^ 
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■wifc the BUD for its cantre, rattmiding aetr to or beyonit the ewth'a orbit. 
Another hypothesis supposes that this nebalous ring has the earth Tor its cen- 
lie; and Itill othen sannise that this phenomena is nebuloos matter floadag 
in apace, to which iha peri<Aical showen of itara may be traced, as the earth 
happens in its orbit to puss through or encounier them. It seems iinpoasiUa 
to lecondle any of these hypotheses or sormisea with the focts which dose 
(Aeerration haa developed. They Ml to satisfy as of their correctnesi, as 
they are soon perceived to be inconsistent with well ascertained facta. 

The Kodiacal light, when first visible on a clear hoiizcm, a^ipean as a umi- 
circokr arc, with six or ten degrees base, well designed and distinct to tht 
eye, though no two persona conld trace the aame outline of it. Aa du^ness 
pn^resaee, this semi-circulai arc elongates npwarda, ia aaccesaive attitudes, 
BOtnetimea to die altitnde of sixty degrees. Whea it has attained its highest 
ptunt, the didiuad light becomec visible, extending on each side over a large 
area, until lost in the obacnrity of night. It ia totally different from the ex- 
tended Ught of ranaet, with ctepnacular rays, or the diffiiaed light of twi- 
light. Whan it becomes viaible. it continues eo, gradOBlly leewning in 
hti^t, aniil the whole is lost beneath fte horizon. Ita apes ia tlwajs oh- 
aened in the ecliptic, to the eaat or weal of the ann, oaaalty at the distance 
of aixty to eighty degrees, but at times, under ftvorahle drcnmstAUcee, it ia 
•eeo to extend as far as 110 d^reea. 

The evening and morning zodiacal li^t in the same latitnde do not cor- 
napond in phase or azimuth. This, though among the remarkable facts it 
exhibits, haa never been taken into consideration in any of the Iheoriei 
hitlierto advanced. Its peRoIiar phnae and the conatant change of azimuth 
and inclination, whether the observer remains stationary for any time or 
varies his position in latitnde, should satisfy every one that it cftnnot be &r 
removed (h)m the eardi. Atlantiva and close obaervation shows that its va- 
riations in a^muth correspond to the rtgnlar changes of the plane of tb« 
ecliptic with the obeerver's horizon or with the vertical line passing throngfa 
his nnilh. Ita phases will be seen to be dependent upon the laldtude. The 
Tividneas of the light and its extent are in like manner to be aseribed to the 
observer's position on the earth. Within the tropics, and when the ecliptic 
is perpendicnlar to die horizon, the zodiacal light is confined to a slender 
column having its diffused light widely extended. TVilliout the tropics it is 
always seen very much inclined to Ibe borison. It (hen assumes the ap- 
pearance of a cone, cnt more or less obliquely by the horizon. In northern 
latitudes (he li^t had a greater altitude than in more sonthetn once ; but 
Offing to die long twilights, was little visible, though it iQight be observed in 
(he vernal and autumnal equinoxes oven in this latitude. The lig^t in the 
morning was not of die same color as in the evening ; in the iir^t case being 
grayish, in the other having a reddish blush, dependmg on the approach or 
leticat of the snn. Aitor ennrise, he had seen it reach the zenith, with a 
breadth of only two and a half degrees. Sometimes the phenomenon was 
very beantiihl, as if a ganze veil were spread over die atmosphere, through 
which die stars coolJ be teadQy, diough dimly seen. Thus the light stood 
nloge and distinct froia all others ; its central line Ming parallel to the edip> 
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tic, oinallf a little to the nor& or soath of it, bnt eomeiiinee CMmtponding 
wiihit. 
The faiM obserred hj him from obserration, condensed, are as fbllawa : 

I. Tbe lodiscal light occupies a constant relatiTe posi^n in the plane at 
Ai ecliptic, preceding or following the sun. 

3. Its central Uae is paiallel with and coinctdea with the ecliptic. 

3. Its apex TBiies ia dietance eiitj to one handred and ten degrees ftoin 
the snn. Its height ^mtb the horizon seldom exceeds six^ degrees. 

4. Its azimnth changes with tlie eoa, sad with the obserrer's position on 
the earth. 

(. Its inclioatioa alters with tbe position of the observer in latitnde, from 
the venicsl down to an acnte angle with the horizon. 

6. The nuMning e3id erening zodiacal light are different in phase, color, 
altitode, and inclinaijon, depending upon tbo angle subtended between die 
observer's horizon and the plane of the ecliptic. 

7. lis apex lies always south of the zenith when the observer is north of 
the ecUptic, and tioith of the zenith when he is to the soath of the ecliptic. 

8. When the ecliptic passes throngh the zenith of the observer, the colnmn 
of light is Tertical to the horizon ; it then assames the q>pearance of a nar- 
row belt, with s well defined apex. 

' 9. North or south of the ecliptic, the zodiacal light, exhibits a broader 
phase, bnt less in altitude than when nndet it. 

10. Tbe zodiacal light is never seen until the sun has set and twilight 
ended, or until all reflected l^ht is cnt off j therefore, visibtliCj depends upon 
the continuance of twilight. 

II. Omng to the length of twilight, the zodiacal light is seldom ever near 
the limiting parallel. The limiting paraUels vaiy with the sun's declination. 

12. Tbe sun's ra^ falling perpendicularif on die atmosphere witiiin the 
tropics, an not reflected j conseqoentlj alter sunset there is little or no twi- 
Ught 

These &cte go to prove that this phenomenon is the result of the illumin- 
ation of that portion or section of the earth's atmosphere on which the rays 
of the snn fiill perpendiculadj. It will readily be conceived that rajs of 
light will illuminate a column or portion of atmosphere on which thcj maj 
fall, when no reflected or diffasive light interferes to prevent its being visible. 
To illustrate : if the direct rays of Iba sun are admitted through a hole in a 
shutter into a darkened room, tbe atmosphere and the particles floating in it 
become as visible and distinct when all reflected light is cat off as any well 
deflned obfect. It is this which we believe takes place when the rays of the 
son fiill perpendicularly on our atmosphere, and [HTOdoce such an effect which 
becomes visible upon the earth's surface when diis column is above the hori- 
zon, within the lioiiting parallels, and after the twilight has ceased. The 
whole earth is constantly exposed to and revolves in the sun's rays. A part 
of these raye only 611 perpendicularly on oor atmosphere, while all others 
strike it obliquely, are reflected and refracted by it. As the earth revolves, 
this column or section of the atmosphere which lies in the ecliptic or earth's 
orbit become* illnminaWd in Buccessioa, and thus appears pennaoentl/ at- 
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tnkdant aa tho snn. Ic is this section or coite which b tIsMo when all re- 
flected light is cut off, niid has been immeil Che Zoidiacal Light. This theory 
team to account for all the pheaomena which die lodiacal light exJiibiU. 

At Che column or cone of illaminMed Umoaphere has apparently a Tisible 
extent in the beavena, along a parallel with the ecliptic, both preceding and 
following the san, it has produced the delosion that it belonge to or is coo- 
Docted widi the heavens. A moment's rcflectioD eatisiiee a» (hat this phe- 
noraeoon as seen projected in the heavens with the atany boat twinkling 
thiDugh it may prodnce the seme effect, and we are only able to orercome 
&ii ocalar deception bj proring, as we have done by aUentiTS observation, 
that it is of this earlb, or closely connected with it, from its coDstanily under- 
going great changei in aiimath, phase, indinatian and altitude, as veil (o a 
stationary observer as to (me who is passing over die earth'i surface IHim 
north to south, and vkt vena. If it wera distant or of hearenly origin, this 
would not be the case, as these rapid changes could not then take place. 
Therefore we an compelled to admit that we are deceived, and that its local' 
i^ must be ul the atmosphere solrounding this globe, and be an illuminated 
cectioQ of it which becomes viuble aa soon as twilight ceoMS and darkness 
ensDcs. That it lies between na and the milky way is evident — for when 
bright it nearly eclipses that starry nebulse. This theory is in strict aocta^ 
tmca with all the observationa yet made. 

Now it ma; be understood how t,]i bodies giving sufficient light to illnmi- 
nate the atmosphere by perpendicular rays may produce an effect similar to 
tiie zodiacal light, though io a mach less degree. A corresponding appear- 
ance has been seco to accompeuy the Diooa and the larger planets, and to 
this cause Capt. Wilkes attributes the phenomena noticed by the observer 
of the Japan Expedi^on, leading him to suppose that they vara produced 
by the morning and evening zodiacal lighu visible at the same moment. 

At the same meeting ano^er paper, on the Zodiacal Light, was presented 
by Rev. George Jones, U. S. N., the author of the theory which supposes 
the phenomena in question to be occasioned by a ring of luminous matter 
encircling the earth. 

Mr. 3. stated, that after the publication of his Japan ObservalionB, he l^lt 
tile want of still further data, and determined to go to Quito, Ecuador, as 
the most eligible spot for this purpose. The advantages of this place are 
that it is near tbe equator, is freer &om clouds than lower altitudes in equa- 
torial latitudes asually are, and the transparency of the atmoephere at so 
great an elevation — so valuable in celestial observations. He was here en- 
abled to see tbe zodiacal light not only at the horizon, but forming a com- 
plete arc across the sky, reaching qnite from the eastern to the western hori- 
zon, and this at every hour of the nigbt. It was Gomelimes so bright as to 
resemble another milky way stretched across the heavens. He brooght back 
with him IIS drawings exbibiting the luminous arch, giving its boundaries 
aa seen among the stars, and also the centre line — the brightness at the cen- 
tral part being always decidedly greatest — thence diminishing towards the 
edges. The deductions drawn by Mr. J. &om these observationa an as 
ibllows; — 
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thtl — Tbs nibBMnce giring (he zodiacal light formada complete drde 
round the e&nli, u at all tbo observations which had been taken it was found 
that th« li^t extended completely across the sky from east to west ; and 
from the obaervaCioiu bsTiitg been talcea at r^ular interrals dnriog the 
night, the aich was observed at diCFeient angles to viifain eighteen d^rees of 
A complete circle. 

Second — It VM a great circle, forming an angle of three d^. twen^ 
min. with the ediplic, the ascending node being at longitude siztj-two deg., 
and descending node at longimde tiro hnndred and forty-two deg. The 
width qipeaied to vary at dilTerent times, seeming to be greatest at tho latest 
observations, which he attributed to his sight having become more accns- 
tomed to the li^t. He came, however, to the conclusion that the aversge 
width as seen with the eye is twentj-eight degrees, wliich, at say 100,000 
mites, woold give a nebulous circle of enormoua extent 

Third — It i< a geocentric circle. If it were heliocentric, then the portions 
in the direction of tlko sim would have to be 170 or 190 millions of milea 
from the spectator, and the opposite ude oomparativBly near to him, conss- 
qnently this ring, by the rules of perspective, woaid be made at the nearest 
part, and greatly lUiiTOwed near the sun, where it would temiinate almost in 

The facte are not so, for the ring has the same width in its whole extent 
Again, if heliocentric, the taws of optics for reflected light would require the 
portion nearest to a line with the sun to give leas reflected light than 
towards the spectator's zenith ; but (be fact ia that the light nearest tfae hori- 
zon is always much brishler than it is higher up. Again, the brightest por- 
tion of the lodiacal light showed SJI affinity to the spectator's motion as hil 
lenith approached or receded &om (he ring, which can belong only to au ob- 
ject not very far off. 



ON THE DISTRIBUTION OF THE ORBITS OF COMETS. 



The StUowing is a resume of a paper read before the British A 
St is last meeting, by Prof. M. Mosetti, on the above subject : — 

The author commenced by explaining that the simplest and most direct 
method of analyzing the distribution of tiie comets in space would seem to 
be, to divide the celestial sphere by means of circles parallel to the ecliptic 
into equal zones corresponding to an aliquot part of the entire superfides, 
and tbeo to ascertain how many culminating points are contained in each of 
these. If the orijila wera nniformly distributed throughout space, each of 
them should contain about an equal number of these points ; if not, the greater 
or l«es number contuned in each will servo to show the tendency the orbit* 
have to approach to or .recede from that distribution. The autiior applied 
this method arithmetically in the first instance ; and afterwards, in order to 
render the results more palpable, reduced them to a graphic construction- 
Be ihns found the orbits to have a tendency to approach in prevailing 
r« the polar regions of the ecliptic The minimnm occurs in the fifth 
le of each hemisphere. Tliose whose parhelia are in the Nortjiern hemi»> 



u,i„K.,Got)^lc 



ASTRONOMT AND METEOHOLOGT. 407 

ph«i« exceed those whose parhelia are in the eoathem in the proportion of 
three to two, fi™ to six, or nearly equal. The anthor calla the Great Circle, 
which passes so as lo divide the Milky Way pretty equally, the Galaxy 
Circle. In the centre of this the Snn and Earth may be considered to be 
placed ; it cuts the ecliptic towarda the solstitial points, and is inclined to it 
at Qhont sixty dog. He then finds that Ibe planes of the orbits of the comets 
arc, fur tlie most part, litLle, if at all, inclined to t)ie plane of the Galaxy Circle, 
mill that they go on decreasing in number as that inclination increases ; and, 
therefore, he conclades tbat some cosmical cause mast hare led to such a 
rssalt. Also, the parhelia of by far the greatest number of those he has dis- 
cuased are found near the Galaxy Circle, showing that when they are passing 
most closBly under the influence of the Sua they are lioth near the Galaxy 
Circle, and their proper motion ia nearly parallel to its plane. Hence the 
greater number of comets come to us from tho region of the Galaxy iuelf. 

TOE DIVISION OF EIELA'S COUEI. 

The (brces wbicfa occasionally disturb the tranquillity of our atmosphera, 
mast have a wide flcld for their operation in tbe vast expanse of aeriform 
matter, which cunstilales tlie principal part of comctary bodies. Lite all 
light bodies, the air we bicathe is very sensitive to electrical attraction and 
repulsion ; Emd this becomes a frequent cause of storm. Wherever Che prev- 
alence of moistaro mates the superfluous electricity descend from Iho region 
of the clouds to iho ground, the air is repelled, and forms an ascending cur- 
rent. As it undergoes expansion during the ascent, tho cold which this 
occasions condenses the accompanying vapor ; so that descending drops of 
rain diffusa moisture through the medium which they tiavetso, and thus im- 
prove its condncting- power. Accordingly, the discharges of electricity aio 
constantly repealed, and tlie aerial cnrretit coniinnes to ascend, while the sur- 
rounding air presses on to the scene of action, and participates in t!ie great 
movement. Such is Dr. Hnre'e theory of storms ; but some part must be 
ascribed to the heat evolved by tho condensation of the watety vapor. 

If the small quanliiy of dense matter which ia required to hold together 
the rare coraetory gasoa, contained a large proportion of water Or Eome other 
volatile substance, mnch vnpor should lie generated on the approach of the 
comet near tho sun. Whenever this vapor condensed, at the place screened 
from tho solar rays or in any other locality, a discharge of electricity would 
occur between the envelop and tho central mass of the comet, while ascend- 
ing currents of air commenced in the rare fluid, and determined the focus of 
a storm. Owing to its vast height, the greater part of the nobuloua appen- 
dage would participate in the movement, and give it a degree of impetnoaity 
which the feeble attractive power of the naclons could scarcely control. If 
ascending currents of air on our own planet prevent condensed vapor from 
falling until it forms large drops of rain, hailstones of considerable size, and 
in some cases, walersponia ; the vapor returning to a liqnid state in the at- 
mosphere of a cornel, where gravity is many thousand times more feeble, 
might bo Bustaioed by Bimilor ascending currents, until it Iiad collected into 
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bodies at lu^ as lokea or teal. £Tan )aige coUeclions of the fluid OTHpo- 
rated from the central nacleue, may be somoiimo dnren in this manner bo- 
jond the iphcre of the comet'e effective attraction ; and niaj wparate for 
ever from the primitive mass, taking awaj by itf attractioQ mnch of the at' 
teounted maUer composing the envelop. 

Tliat the diviaion of Bieta'a comet srose from a ixasa of this nature is 
proved by a remarkabla fact. The two parta into which tliia body divided 
Here almost eqnal in size nnd brlllioncy, when nnnreat to the ann ; bat ut ii 
more considerable distance from him, one was about eight timee as lar^ nn 
the other, and aboat fonr limes as bright. This sliows that tbcy iliil'crcd 
mach in their capabilities of affording material for evaporation ; and it is 
precisely what ihouid occur if one were Suid and the otlicr composed almost 
CKcInsively of solid mattec. On approaching the eun, the nebulous appen- 
dage of the first should swell by the introduction (^ vapor, while (he small 
amoimt of vapor contained in the other woald be only rendered invieihle by 
solar heat. Other comets manifest signs of similar commotions ; and we 
cannot fail to recognize tbe close relation between the agencies operating on 
onr own gbiiie and on the more hnmble members of Ibe solar family. 

OS THE GBAKD CDHRENTS OF ATMOSFHEUIC CIRCULATION. 

The following is an abstract of a new tbeoiy of atmospheric circulation 
brought befoie the British Association, at Dublin, by Mr. J. Thomson : — 

It has been ascertained as a matter of observation, that in latitudes ex- 
tending from about thirty degrees to the poles, the winds, while prevailing 
from west to east, prevail Uso in directions finm the eqoator towards the 
poke. Now this motion towards ^e poles appeals not to have been hitherto 
sMis&ctorily explained. In fact it is the conttary motion to what is natuT' 
ally to be expected when tbe theory of HaUey, which was given about the 
year 1686, and which spears to atTdrd the true key to the explanation uf 
the trade winds, is followed up with respect to tbe circulation of«the air in 
other latitudes than those in which the trade winds occar. According to this 
theoi7 so apphed, it would naturally be expected that the air, having risen 
to the upper regions of the atmosphere in a hot zone at the equator, shoald 
float towards the north and suutb polar regions in two grand upper currents, 
retaining, as they pass to higher latitudes, some remains, not abstracted by 
friction and admixture witli the currents below, of the rapid equatorial 
modon of about 1,000 miles per hour from west to cast, which they had in 
moving with the earth's surface at tbe equator. Also, it wonid be expected 
that the air in the polar regions should have a prevailing tendency to sink 
towards the sni&co of the earth, in consequence of its increased density 
caused by cold ; and that it shonld tend to flow from the polar regions along 
the surface of the earth, towards the equator, with a prevailii^ motion from 
west to east in advance of the earth, until, by friction and impnlsea on the earth's 
surface, tbe motion in advance of tbe earth is retarded and conntetacted. The 
theory, however, thus deduced, is found in one esbcn tinl point to be controverted 
by observations. This point is what was stated in the outset of (he ptesMit arti- 
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cle, nunelf, that the preTailing winds on the surface of the earth in ladCndea 
higher than thirCj' de^irees, are, while blowing fram the west, ai should be 
expected, foaod to blow more towards the poles than front the poles ; and 
thut do not move as if impelled along the surface of (he earth from polar to 
equatorial regions by ■□ aogmonted presanre due 1o condcnsatioQ bj cold io 
polar regions, and & diminished pressure duo Io rarefaclioo in the equatorial 
redone. Observaliona being thus at Yflriauce with the only obvious theoiy 
proposed, the circurastaaee io question haa been commouly regarded as 
rather paradoxical ; aud Lieut. Maury foBCd himself forced into supposiug 
an entire reversal in latitudes above thirty degieea of the great circulation 
jnsi described. Mr. Thomson regards Lieut Maury's supposition as being 
entirely unsupported by the known physical causes of the atmoapberie mo- 
tions. He,' on the conlraiy, maintains that the great drenlation already 
described does actually occnr, but occiirs subject to this modijlcation, that ft 
thin Blratuin of air on the surface of the earth in the latitudes higher than 
thirty d^reee — a stratam in which the inhabitants of those latitudes have 
their existenco, and of which the moremeuta constitute the observed windi 
of those latitudes — being, by friction and impulses on the surface of the 
earth, retarded with reference to the rapid whir! or vortex motion from west 
to east of the great muss of air above it, tends to flow towards the pole, sad 
actually does so flow, to supply tbo partial void in the central parts of that 
^rtci, due to the ccntrifugul force of lis revolution. Thus it appean that, in 
lempemo latitudes, there are three currents at different heights ; — that tiie 
appenuoct moves towards the pole, and is part of a grand primary circula- 
tion between equatorial and polar regions ; — that the lowermost moves also 
towards the pole, but is only a thin stratum forming a part of a secondary 
cirenlation ; — that the middle Current mores from Ae pole, and conttitntes 
the return current for both the preceding j — and tliat alt these tbne currents 
have a prevailing motion from west to east in advance of the earth. 
This is tin substance of Mr. Tfaomson's theory ; and he gives, as ao iUn»- 
tration, the following simple experiment ; — If a shaUow circular vessel, 
with flat bottom, be filled to a moderate depth with water, and if a few small 
objects, very little heavier than water, and suitable for indicating to the eye 
the ntotioiis of the water in the bottom, be put in, and if the water bo set to 
revolve by being stirred round, then, on the process of stirriog being ter- 
minated, and the water being left to itself, the small particles in the bottom 
will be seen to collect in the centre. They are evidently carried there by a 
current determined towards the centre along the bottom, in consequence of 
the centrifugal force of the lowest sO^tum of the water being diminished in 
reference to a strata above through a diminution of velocity of rotation in 
the lowest stratum by friction on tile bottom. The particles being heavier 
than the water, must, in respect of their density, have more centrifugal force 
dtan the water immediately in contact with them ; and must, therefore, in 
this respect have a tendency to fly oatwarda from the centre, bat the flow of 
water towards the centre overtotnes this tendency and carries them inwards ; 
and thus is the flow of water towards the centre in the stratum in contact 
with the bottom palpably manifested. 
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5.4^ 



ictlon of tinnlu ni 



Skin " bronied," 



Solldi, orrtlalllna, 

gallon of, 
Borgko, eolotliig m 



Boandinn, d«ep4m, sn 

SonndiMtbct afvindontlMlnteDaltr 

of, 248 

Sounds produced bj tlie combiulloD 

ofgiwiintubci!. E43 

iJpeGiilum.lelaeOLioof jtllTered gimaB,'^ 
Bphrpnoeco- ™ 

Splnnlnt, k 



Stan,doaUa, 
SUrt, dxed, nhotognphaof, 
8t*tiitIoa ofBritlsli nmnufiieta 
Stum and Sre regulator! 



e, prodDDtlDn of, Sll 



. n and eanta, sentnl relatloai uf. 861 
San-dUl. new, nuwaUa horlHmlaJ, £88 

SurAicea, waTT«d, of ground, on the 

Imatlon of, 363 

iw and aoapworts, prevention 



raph, maj^etlo, autlDlpauon of 

the dfecorery of, U 

Teleerapb, SutmiarfDe Atlantic, 1< 

Telegmphio memoranda, H 

Telejrrapbla purpoaoa, appUeatlon of 



Tidal action, InHuence of oa lona 



"^ eh 
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ni«a,a*iniRiaofiiltr(seii iB ngela- Wmter-proaOnrDflkbTfci, &o., S9, lOD 

tiOD, S3T Waur, vibreUoila occwJdued by fUl- 

Urm, origin of In tba Milm*! ceoao- ing, SEO 

ay, S3a>Wi^nofa>t(«duiwel1t, SH 

I Wave prJDCiple, u spplled to tha 
Vunieh, oewirom, 102; Great EMtem Steamer, 80,31 



ii, iDllnenM of on mctala, 
i8, on tlio optical Btuily of, 
e gaseoui producU of, 



Water, development o£ heat in, by 
Wue^i metre, JopUng'B improred, 



hlBlle, Dutomi 



ida and Toniitdoea, ipiraJitr 



Winea, chemlBtry of, 
WlBSLOw, Dr. C. F. 

Writing, Chemical, 

ZodlHul Ught, 



p -hyGoogle 



p:h»Google 



IMPORTANT 

LITERARY AND SCIENTIFIC WORKS 

GOULD AND LINCOLN, 

W WASHlNGfTOS STREET, BOSTON, 



ANNUAL OF saENTIFIC DISCOTEEY; or, Tear Book of Fact* 

in Hd«nc> uid An, aitajlilllng tbs man Imponuil IMKonrlH ud laijiroraiisnu In 
UKhaniu, UhAiI Ans, Niuinl Phl]a«ptiy, Chemtitn'. AiInHioiny, Melsoniloey, 
ZoHlDgy, BDUnx, Hinenlogy, Geolog;, OwgniA)', Anilquitia, tu. ; logeilier with ■ list 
or iKcnl ScitalJBe PiiblLcuiuiu, i clualBsd liMof Pilenu, OblluartMot «mtn»» Bden- 
tldc Men, an Indei ofimpoRMt Fapin In BcisnIiAc Joumili, Reponi, ftc Edilwl I7 
TtnTIB A Wellb. a. M. 19nia, cloth, 1,35 



THE FOOTPRINTS OF THE CREATOR i or, The Asierolepis of 
etmmiiBis. Wlih mimcrauB IlLuimtkiiu. B]>IluOHH]LLBK,auUKiior"TligC>ld Bad 
Sandtlone," ftc. From tht third London Edilioii. With ■ Uuioir of lbs AnllMI, bf 
Lotii9 AsusiK. ISoio, clolta, 1,0(1. 



THE OLD RED SANDSTONE ; or. New Walks in an Old Field. Bj 
Uvea HiLLKK. Illunnted with Plitsa and 0«lo(ical SacUoiB. 19ma, chub, 1,00. 
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VALUABLE SCIENTIFIC WORKS. 



A TREATISE ON THE COMPARATIVE AHATOMT OF THE ' 
Animul Klnidiai. Br Piob. C Tb. Vov Siebold ud H. StiRMtni. TnndiM 
ftoB lb* GwniMi, wHti NoiM, Addldau, Jtc, Br Wxldo J. Bduteii, M. D.. Bouon. 
On* nloiM ictna.elBih. 8,00. 



■a doalil ba wdcomad bj Ite » 



THE NATURAL HISTORY OF THE SPECIES: iti TTpiral Forms 
and Prinanl DintilHiiiDii. Bi/ CHARLES Hahiltoh Skitb. WLih ui Iiiimductian, 
CDBIilaini IB AbMnct of Ilia Viewa of Blumcnbuh, Fiichinj, Bacliman, Agnni'i, and 
Mber writan or rapule. Br BlHDEi. KKEELinc, la., U. D. With elegant [Ilium. 
tkwa. 13n», chNh, ],». 
The hivtorj' of the ipecis Ji thonn^ilj wnitdcRd hj Colonel Smith, wtth ngu^ ta 14 Dilfltii, 

Epical ftnni, dlitribution, flllKtionM, ac Tlit znajki oT practical gwd Knie. citnful obterrBllon, 



tM Andj of the bUBi7 of mao, Dpon uolo^tcal priacEplv- 11 if a bo 






LAKE SUPERIOR ; its Physical Character, Vepetatitjn, and Animals, 

ftom other eminent BdentlHe Oanllcmcn. With i Narrative of the Eipfidition, aod 
, Br J. E. Cabot. One volume, ocnm, elegaotly HluiiiaieiL Cloth, 3^ 
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GUYOT'S -WOKKS. 



THE EARTH AND MAN; Lectnru on Comfakatitii Phtbioal 

. Geohbapbv, in In nlaiion lo Oit Hialorj of MaaWnd. By Pml Abhold Goiot. 
TnuiBliIMl rrom the Fnncli, by Pmf. C C. Feltoh. with DumercHU lUiuuiUou. 
eigbtb tbouauid. 13aio, cloita, 1,33. 

fVffat fVV- £#iu ilyqnu, of Barnard Unneniif. 
ltirUliuttDDl/r«ndeTth»itiidjorGeopm|>bJ Aor« tSrutlTA^ulAcduUf ihovItlB tta tnj« llcfat 



hovFonuka Oeocnphj, which I rwO] u [fa« Icut 1nleiH(lji|af •tudin^DU' 




COMPARATIVE PHYSICAL AND HISTORICAL GEOGRAPHY; 

or. Uw Bludy of tha Einli uid iu Inbiblunu. A Mrias of gradualed caursea Ibi Ibe lug 
ofScbutk. By Aknold Quiot, >ullK)r of "Eutbuid Hin," stc' 
Tka tntn lunbr 11111101111001 •Ul siiiiM of thna coma, idiiriled In On npwHlr of Ihm dlftml 
IgH ubd pnlodi dT Hodf . Thi Ont ii Intcndvl ftir prlnuir Khulj and lot ehUdrtn of fioiu Hren 
totom/Hca- Tha jHond k kda^itMl fbr l^<h«r ichooli, and fbr ycKiDB P«raan< Gf fnm t«p Lo nrtMA 

EaEh coaiH >iU H dlrlded lulo m parti, ona dd pnnlr PhTiIcal Oupaphj, Iha olhai (it Etti- 
nutleil ud PoUUcal Allu. rreparad upmilj Rir IhJi purpsH, deliiiaulii;. irLUi ' 
voik. UaillHrtbullonortharaHaofiDaii.anAflup«lllluldlvlihmi InUiBleLln 



GUYOT'S MURAL MAPS ; a Series of elegant Colored Maps, ptojected 
«iilir|oical«. IbrUMReciuruinEoain.coitBiEiinKof a Mapof Ihe World, North hhI 
South AmeTlca, Eumpo, Asia. Afnci, &c., eihibiiing ihe Fbytiul Fhenamiiia of Ua 
dtnlw, SIC. By Prot ABKoLD GuvoT. Price, mounted, 10,00 uch. 

MAP OF THE WORLD,- Now r«dy. 

MAP OF NORTH AMERICA,-Now rsidr. 

MAP OF SOUTH AMER1CA,-NB.rtjw.ilr. 

MAP OF OEOORAPHICAL ELEMENT8,-Na«iMdy. 
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VALUABLE SCIENTIFIC WORKS. 



PBINCIFLES OF ZOOLOGY: loaching tbe Stnictare, DeTelopment, 
DMribudn, uid NbiuiiI AnufHiwnt ot lb* Ruo gr Aiiimali, Jiving and eitincl. 
WilkRiUMnmlUuMnUoni. For Uw Uh of acbwU md CollagH. Fin I.,CompiMi- 
TiTm PByiiOLOar. Bf Loui* AaAuii ud Adsuetub A. QouLD. AcviHd 
Editka. l&uo, dock 1.00- 



PRINCIPLES OF ZOOLOGY, PART H, Systemaiic Zoologj, in 
wlilcti tb> PriociplH oT ClnBiQulion >n ipfilicd, (nd [Iw principal GroirjiB or Ajiiiuli 

THE ELEMENTS OP GEOLOGY ; adaptea to Schools and Colleges, 
vllb nuni«nHu IlluBlntlona. By I. R. Looms, laU Prvhuor o[ Cbuuitny indOsolofj 
In Wuwilla C«lltc& 19du, ckHb, 16. 



lb tonu and prbkClplH- witli tha liaM GonaninpEiDii of tim* uid 
igiDenl and axparUoce. - M. E. A^DEIttoi, iVcL V BoeAtMUf 



uncr- HT«J'*jHlj.*laii>a'oldi th 



Irt ortltaai7 i»unKiHi of 



loHt and win da mncb (v pvpularin and unWefially dUTuH a knoa 
U iiTd a cirar and BlfnClBCiretilmidc. analyitoortliamilaftat 

ahUa Lt ia Ttaflj iHBaF than anj dOnf wbLcb waa lued in «oU«^ JQ 
fapa Til c n la ri y and acidiaBf raoonuaand It — Cfa^rt^BftftToKt, St 
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CHAMBERS'S WORKS. 



CHAUBBRS'S CYCLOPEDIA OF ENGLISH LITERATDBE. A 

SglMtHn af Dm ebdiua piDducIHni of Enillsli AuiiMn, {nm ttw urlMt u> Uia pnml 
lluiv. C<HiMci«l by ■ Cnaol knd Bio|nphicBl lliBtoiy. Ponnijig Iwo Jvg« impfl'rut 

lUiumianL EdliHl liy Kobebt Cuahbeu, emboand cloih, S,00. 



L ± praptr IHinE oT tinr for 'otTt^Lnff tin 



in tli4 Acvpinf ofilDbn of Mr. Fi 



CHAMBERS'S MISCELLANY OF USEFUL AND ENTERTAIN- 
INO KNOWLEDGE. Edind by William Cbambeu. }Vltli Eh 

Bnfnvinp. Tin valumn. lean, clotlh r,M ; sloth, gUt buk, 10.00. 



auiilij.- 



in intlSEd Id hiTB u ODpartnnltT B bt 



vt Kqu^Dled wUh U7 ^mllar colTecD 
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CHAMBERS'S WORKS. 



CHAHBGRS'B HOME BOOK AND POCKET MISCELLAST. Coo- 

talnlaf ■ Cholu flFl«etlaii of [nunaiiiii uhI limiuctln Kuding for Uh 014 md Itw 
TauBl. Biinb. ISno, ekKli, 3,00. 




CHAMBERS'S REPOSITORY OF INSTRUCTIVE AND AMUSINQ 
FAFERfl. With Illunnlioiu. An auinlj Naw SarlM, uil coBUlnlDi Ori|tnml Aai- 
pwml. MwbB. 




D,g,t,7P:hy Google 



VALUABLE WORK. 



CTCLOP^DIA OP ANECDOTES OF UTERATtTRE AND THE 

FINE AaTS. Conuininf ■ copinis and choica hIkUod of Anicdotei ar tlia yuwat 
fonm oT Lrtentim, of ibe Am, of AnhilMnin, Engnvingi, Music, Fosn; , Pnlnilng, 

Counviei t,aA Agn, Ac By Kazutt Abvihk, A. H., Aulboc.of " CyclopBdiit of Moral 
ind Btlniom Auscdoua." Wllii wuDUDUi lUiuDMuna. 73& piigH aouvo, cioth, SflO. . 

Illy to pubUo iiHakfcrt, to the fmrioua clw of fUerorir Mid Kvnf(4t 



1 ■pptotM ipeeUnau of thli fpi 



ittilllDliiirilitkfaidtTa-ilmlDlIiaimbaQ. 'tKatiiiieiaHlj'iii 



tepBuntlliiM.— Atnimr ir*w. 



IH fUmrj. H [I li ciIcDiUM U p]« 
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THESAURUS OF EHGIISH WOUDS AND PHRASES. 

Bo Cludfled ind Arruiged u to Facilitate the Expression of Ideas, and Asaiit 
in Iiterai7 Composition. By Frteh Ha-bkBoqet, tale Secretary of the Bovel 
BodatT, and authoi of the "Bridgemiler Treatise," etc Bensed and Bn- 
laiged; with a List oy Foseiqn Wokds and BxraEBSiOHS most frequeotlr 
OCGuniiiR in worltB ot general Literature, DeSned in English, by Babnas 
BkabB, D. D., Secretary of the Mauachusetta Board of Bducation, aasiited by 
■ereral Lilcrar; Gentlemen. 12ma,, cloth. 5^-^ 
49- A irork oT gnat merit, admlnbl j adapted u a l«t-ticiok fur Khools (Dd collegea, and 

oru^ III 



a. In all dlnctbni, Uw pnhlUiBn would oaU attaolhni to the following : 
WeansUdtaagathaTbaMninac^Eiigllih Words rspnbUihiidilitldB coantrr. It Is a moat 
^^hiabls work, ^ring the neiUti of loaji j roars' labor, in so attempt to classU^ and arxaaga 
fte words of lbs EngUih loDgoe, so as to (kcUitiu lbs piKtIni of nmpiiBitloD. The purposs 

la Id collate all th* words br which aor giiaaidsanw^bs sipressed.— Atlum'i JIIn<U|ii 

This Tolonia cSSia the stodent of BngUih tomposltlan the rsinlts otgnat labnr In Iheltiim 
of a tIA and co|4oas TogdmU r y. We wenLA commend the work to those who hare duvEe 
tt arsdamles and high schools, and to aU stDdents. — ChrMan Obmer. 

This Is a novel publication, and Is the tint and onlj dim dT the kind erer Issued la whk^ 
wards and phrase* of mr language an claaalDed, not acomUng (o the sound 0! Ibelr oriho^ 
lapbT, bnt strictly KOatdlng to tfadr slgniacatios. It will beoams an inialuable aid In the 
Muamnnkathni o( our thoughts, whether spokan or written, and hence, as a means of bupmie- 

Awirhtt gissitaiaity. Itwtn glTeswriterthawonlhewants,wbBB tbatwradlson tb* 
tjp of his tongw, bnt altogether bsjond his reach. ^ jr. Tt Timet' 

IlknH)rseoDpletsthantheEng1ishwork,whIchhasstt^DedaJast«lebTltT. It Is Intended 
to snp^T, with respect to the English langn^e, a dealdsritom bilberla Dnsnpplled In any 
language, namely, a collection of the words It contains, and of the Idlomatlfi eomblDallain 

the iLtau which they exprcea The puipcsflof a dictionary Is aimplj to explain the mcsniog 
of words — the word being glTen, to And lu ilgDiflcatloii, or tbe Idea It is Intended to amTej. 
The oh)Kt alniHl ac Atts U euctly the conrsrse of Ibli : the Idga being glren, to find the word 
ot words by vbiCh that Idea may be mcaUy fitly and aptly aipressad. For this purpoH, Ibe 
words and phiues of lbs language are here dasKd. not acmnjlng to their soond or Ibeir 
erthography, hot strlcUy acoording to their ligniSEatloli. — A'cte Ibtk Aentiv JKrmr. 

An InTBlnable ewnpaniaa to persons engaged in lllaiaiy labors. To parsons who am net 
bmiiiar with Ibrelgn tongoea, tlia catalogue of ferelgn words and phrases most cnrrsnt in 
■todeni Uteiatnie, which the American editoc bu appended, will be rery nsef oL— iVsiijiterfaa. 

Tt asts the wtiole Xoglliih Uogoage Into groups of words snd terms, arranged Id such a 
manner that the student of English composition, when embsiraned by tbe porerty of his 
Toeabnlary, may supply hboself Immediatsly, on comulliag It, with tbe precise term Ibr 
whldi he baa occasion. — Jftm Timt Amiiw AoC 

This is a work not merely of wttnotdlnary,bnt ofpecttUar Talne. We ironld gladly piaise 
It, It any thing could add to tbe c«uM«atlon held out by the title pige. No one who speaks 
' or writes for tbe public need be nrged to study Boget's Thesaurus. — Slarqf en WaL -^ 

Brery writer and speaker ought to possess himself St once of this manual. It Is br from 
lislngameredull,deads(rlngof synonymes,but ttiienUroDedandTlvlflfldby the clasBifylDg 
and crystsllliing poww of genuine philosophy. We hare put It on our labia as a psrmanent 
Siture, BS near our left band as the Bible 1> to our right. — amgngatiofialiit. 

This book Is one of the most Talnabis we e>er eiaminsd. It supplies a want long acknowl- 
•dgsd by tbe bett wriUrs, and mpplies It completely. — Portiand AitatMr. 

One of tbe most etBdent aids to composition that reecercb, Industry, and scholanhip have 
eser produced- lie obfact Is to luf^ly Ihs writer or speaker with the most fdldtcui tenns 
fiv exprasalng an Idea that may be ragnely AoaUng on bis mind ; am]. Indeed, through the 
peculiar maioei of airangemani, ideas Ibsmselres may ba sipsndsd or ntodUlsd br r^erenee 
BHr. Roeet^slaoldatlou. — ^IUgfl,jr. J: (•) 
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NEW AND VALUABL E WORKS. 
; MENTAL PHILOSOPHY; 

laoLUDna tbb Istilliot, ihb SxnsiBiLrnia, akb tbs Will. Bt Joskpb 
HAVBif, Fbofusob or Ibtellectoai, An MooAL Phuooopht, AuBSOOr 
CoLLEOi. Bojal I2qio, cloth,' 91.fiO.' 




THE ■WITNESS OF GOD ; or The Natural Eridoice of Wt Bring taii 
FerfteUona, u tbe CreMor tod Goveruar of the World, uid the prenunpUoiu 
Which It Ulbida In ftror of a Snpemitiiral ROTelafion of His WUI. By Jauei 
BocaAVAH, D. D,, LL.D., Diviiiltr ProftuDr In tbe Xew College, Edinburgh; 
■nthor of " Hodem AHielim," etc. 13ino, eloth, n.!G. 6i prtii. 

OOTTEOtD'S EMBI;EMS ; ra, Inrimble magt vmitietooi by tlliiiil 



THE EXTENT OF THE ATONEIIENT in its Rclatioiia to God and 
tbs Unlrene. B; Thomas W. Jkbetii, D. D. Umo, eloth. SG cts. Ht jirai. 
ar ftt nlli ftn Ihb mHl ImpoRuit uid populit wotk,— whleh tor •omt time put bu Iihd nl 
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VALUABLE WORKS. 

THE HAIllO; ob, Thb Suebpioui ih thb Watebs. A. Tale <tf 
BomblaLIftMitbcCoMtof Scblowlg. TmuIMedfronlbtGemuui of Blemitr- 
■kl, bf Hn. Gusai P. Uabui. Wltbs Blagnpliica] Sketch of Uh Aathor. 
amo, doth. VLOO. 
Tka HUwr dT Ihli irorfc n> IM (mdmi of u nlUd PnUdi noblninn. Bii mm portnlt I> 









d br TOT nr nrta of fli 



THE CAMEL : ^t Oiganization, HnUta and TJseb, comidered with refer • 
ciMeto hlilntradncUoniDtotlu United SUtes. Bt Ubobsi P. Mabsb, late U 

Imo, cloth. Teoeuts. 



TLla tooll tTHla of ft nl^BCI of ffmt Lntemt. npeclallf id 



M fat! waA durhij hb n 



an po«*lbJe TapecUnf th 
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IMPORTANT NEW WORKS. 

THE TESTIMONY OF THE EOCKS: or, Geologr in ita Bearings oo 
the tiro Tbeolc^es, NitursI and Reretled. Bf Hugh Uilleb. "Tfaon sbaltbe 
in leiKiiBwilhtlwttoiitt of the field." — JM. With nniiKroue el^aut iUnstntkau. 
12mo, olotb, Sl.SB. 



THB OBEYSON LETTERS. Selectkiu from tlis CoireqKindence of 
K. E. H. Oumn, S*q. Xdlted bj Huni BOOEU, AaUuc of ■■ Iha XcUpH of JtUb." 
Umo, cloth, tl^. 

B Mr. Bogm lim to uconipllili oui eipectUloiii, wt fM BCttn diniM Out Ui Bum* vHI Ihin, 
wltll IbOHCfBilUuud Filial, Id lbs intttudliiiulTeiunllim of IKlMHitr.—Lai'iAiQiiuTiu.T. 

Ton of untvofiHFTillCFn. or nbtle Hniiljidt ofucnnlaUigle, Una dCHrlptioD, Ap4 qnotaUoB, ^di7 
bntBreraiTmoodtbothlakoTBT, tadTHmoTCT, toluiiliDTBr.— BoiTOi jduutuh 

A tonlj find book, contiiiiliig wlH, tme Hid orlgliiBl ndacaoDitUid wrltlcik la aa attrHdivi^rlL 

Ht. fiofcn tau ftw aqmli u ■ awe, IBOnl pU10»|ib«r, tnd daftndar of tralh. . . . nilf TOlUH 



ESSAYS IN BIOGRAPHY AND CRTnCISU. Bj f btu BAnn, 

H. A, Aotbcv or " Tl* Chririjui LUb, Boditl (ad IndlTldiuL" Anangod la two Sdii^ 
m Pun. lima, cloth, euh, fLSi. 

TiBIT SvmiiK I— 'niDmu De QDlncj. — TcnnyHii ud hid Tuclifn. — KCfl BhttH Bnwnlnf . 
—ReeentAarvcCDrBritfih Art —/f^nBniVln-'- Hugh Hlller. — TlwllodiimlfOTcl! Dlckni,^ 
-EUi. Aetmi. ud Cunr Bdl. ~ Cluiiln Elncllej'- 

BICOUD fl««iMi- 8. T. Coltildgt. — T. B. MiMnlir. ~ AlUon. — WtlUnilon Nupolm™.— 

Puipll ud llH FnH. 

LIFE AND CHARACTER OF' JAMES MONTGOMERY. Abridged 

bum the recent London, wveo tolnme tdltlon. ByllBB.H. C. Khiqht. Anthoi 
of '- Lady HantlDglOD and berFricodg," &c. With a flue Ukencn and u> el^aut 
niiutnud title pace on iteel. 12mo, oloth, <1.1S. 

TUi ta UI eil(liul bletnvhr pnpmd fRim Uw iliniidul, bnl lll-dl«HUd nutnbli tan- 
Wnad Is llw Hm OBlxn nhiina of the London edlUon. Tha (mt bulk of Oiit vstk, B^Hhv 
da Oh heiT]>I(r)> <(Kl nitrai; eiciv.Uiin. Inmt nnHuiUr pnTsnt IB npnbHcatlm In lUi 
■OBBliT, At fti luit tlliw, th» (.liriB>« tliliri; La imtrici irlU nnKCl KmH miniotriif » ;«t 
>kwlijnmiiiulMCRdnulad1nlu-si»illrMl'ill«MDreTnrhouelKitd. Thu work. It !• conft. 
InUr'uiMd.vluniliTiMWyilicf'ii'lii'i'rrn AlipnvuHltjeuTbahuidnaaf woBdwlB- 
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GOCLD AND- LINCOLN, 

SS TASHOiaTOI BTEEET, BOSTOK, 



BTk>, W»llUT-| WOTkiL 

il or SsWaliao Dlmaotarj 



•lombia -work! on XiHtoaiL 



BpTftffa0*n XarapBma CfilebrltlBH^ Kiffllfm C«nel and tha RalUff. 
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